Europilsches Patentamt 

® /JDD European Patent Office ® Publication number: 0068 876 

Office europten dee brevets 



A1 



® EUROPEAN PATENT APPLICATION 

@ Appllcatlonnumber: 82303381.6 ® lntCI.':C09B 57/00, C 07 D 471/04 

//G03C1/72.G03C5/16 

@l Date of filing :28M^ 



® 


Priority: U8 276022 


® 


Applicant: EASTMAN KODAK COMPANY. 343 State 
Street. Rochetter, New Ycrk14S50 (US) 




Dato of publication of apptfcatlon ; 06.01.83 
BuU»tln83/1 


® 


Inventor: Retcber, Jr., George Leland, 786 Mile Square 

Road, Ptttaferd New York 14634 (US) 

Inventor: fonder, Steven Lee, 330 Waldo Avenue, Apt 2* 

Peaedone CalHomla flIIOl (US) 

Inventor: Wadawoith, Donald Herola, 210 Nob HiU, 

Roeheater New York 14617 (US) 




Deaignatdd Contmctlng States: BE DE FR OB NL 


® 


Representative: Pepper, John Hertiert et el, KODAK 
UMITED Patent Department P.O. Box 114 100 HIgti 
Holbom, London WC1V7EA(QB) 



% OxolndoUztne and oxolndonzlnluindyea and proceaaet for their preparation. 

@ Oxolndollzlne and oxolndoitzlnlum dyes are novel 
compounds useful tn Image formation such as In laser 
recording and rsadlng. The dyes are formed by (1) the 
reaction of a oydopropanorM compound with a pyridine 
compound and optionally (2) by reaction of the product 
from (1) with a color-forming compound pref8rat>ly tn fhB 
presence of an oxidant 
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OXOINDOLIZIWE AND OXOIWDOLIZIWIUM PYES AHD 
PROCESSES FOR THEIR PREPARATION 
This invention relates to new oxoindolicine 
and oxoindolisinium dyes end to their preparation* 

5 Dyes useful in iaaging Bsteriala are well 

known in the photographic art* Bovever^ of the 
various types of dyes available or described in the 
prior art» no class is known which offers the 
combined advantages of wide absorption ranges and 

10. asse of preparation without the need for coaplex 
Bultistep reactions. 

Atteapts have been aade to react cyclo* 
propenones with heteroaroaatie aitrogen coapounds as 
described in, for example , '"Reaction of Cyclopro* 

15 penones With Heterocyclic Nitrogen Compounds" by J« 
V. Lown and K* Hatsuaoto« Canadian Journal of 
Chemistry , Vol. A9. 1971, pages 1165*1175. However, 
euch attempts did not produce oxoindolizine Or 
oxolndolisiniuffl dyes. None of the known classes of 

20 dy^6 involve preparation by means of a siapla 
reaction of a cyclopropenone with a pyridine 
compound nor do they involve reactions of Cl) 
color-forming couplers with (2) products derived 
from reaction of photosensitive cyclopropenones with 

25 pyfi<}lne compounds. This invention provides dyes 
which are easily ayotheBised and which have a 
variety of uses in imaging technology* 

The new oxoindolicine and oxoindoliciniua 
dyes provided by this invention are useful in laser 

30 recording and reading applications. Some of these 
^es also useful as iaage dyes in 
photothermography and theraography. 

Oxoindolizine and oxoindolisioium dyes 
described herein include aethyleneoxoindolicine » 

35 (4*oxoarylehe)oxoindoiiKine9 bis •oxoindolizine » 
bis(oxoindolicinyl) ethylene » (2* and 4-aaino» . 
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arylene)oxoIiid61isiae and pyrSdloiuiBaxoSndoliElne 
dyas. These dyes asy be in their keto or enol fors* 
_ but ere also provided In their various laoaerlc and 
tautomeric forms* 
5 bxolndollzlne dyes according to this 

Invention^ in their keto fom, have the follovlng 
structure: 




and R' are individually straight or 
branched chain alkyl containing 1 IB, 
preferably 1 to 10 carbon atoas ; 
20 aubstltuted or unsubstituted aryl containing 

6 to 20 carbon atoms; or 
polystyryl having appended indolislne or 
indollxinlum groups » or combinations thereof; 
R' is a divalent group Which, vith the 
25 oxolndollclnone nucleus, completes an organic 

chrooophore; 

R^ is hydrogen; alkyl containing X to 18 
carbon atoms; cyano; acyl containing 2 to 20 
carbon atoms; carboalkoxy containing 2 to 16 
30 carbon atoms; amlnocarbonyl containing 1 to IB 

carbon atoms; acyloxy containing 2 to IB carbon 
atoms; bromine or chlorine; and 

R' is hydrogen; chlorine; bromine or all^l 
containing 1 to IB carbon atoms* 
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OxolndollslnluB dyes according to tbl« invention » 
in their keto fora, have the following atructurai 



(11) 



It** 1 R* 



10 

wherein 



9^ 1b en enlon^ preferably mn add 
anion ; 

and are Individually straight 
15 or branched chain alkyl containing 1 to IS, 

preferably 1 to 10 carbon atoms; 
substituted or unsubstltuted aryl 
containing 6 to 20 carbon atoms; or 
polystyryl having appended indollslne or 
20 IndollzlnluD groups or combinations thereof; 

R* Is a monovalent group which, with 
the oxolndollrlnluffl nucleus, completes an 
organic chromophore; 

R* Is hydrogen; alkyl containing 1 to 
25 16 carbon atoms; cyano; acyl containing 2 

to 20 carbon atomi; carboalfcoxy containing 
2 to 18 carbon atoms; amlnocarbonyl 
containing 1 to Iflf carbon atoms; acyloxy 
containing 2 to 18 carbon atoms, bromine or 
30 chlorine; and 

R'* is hydrogen; chlorine, bromine or 
alkyl containing 1 to 18 carbon atoms, 
Alkyl groups which are suitable for use as 
E*. r2. r\ r5. r6. n\ r9 or r" 
35 substltuents include, for example, methyl, ethyl and 
straight or branched chain propyl, butyl, amyl, 
decyl, dodecyl or lauryl. 
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Aryl groups vhleh «re tuit«ble for wm as 
R*, or r' subfitltuentft include » for 

example, unsubscltuted or aubstltuCed phenyl tolyl, 
xylyl, nethoxyphenyl, butylphenyl » anityl, 
5 nsphthyl or Bethoxynaphthyl. 

Examples of acyl groups vhlch are suitable 
for use as R*^ and r' substituents include 
acetyl » propionyl, 2-ethylhexanDyl and atearoyl* 
Examples of acyloxy groups vhlch are 
10 suitable for use as R^ and R^ substituents 

include acetoxy. propionoxy, butyroxy and lauroyloxy* 

Examples of carboalkoxy and aainocarbonyl 
groups which are suitable for use as R^ and r' 
substituents include* respectively, carbosethoxy, 
15 carboethoxy and carbobutoxy, and unsubstituted 
aminocarbonyl or methylaninocarbonyl, 
dimethylaminocarbonyl and ethylaminocarbonyl • 

Examples of X anions are siethanesulfonate, 
trif luoroaethanesulfonate, paratoluenesulfonate , 
20 bromide, chloride, iodide and sulfinate* 

The r' and R^^ substituents, as defined 
above, are such that they have no adverae affect 
upon the desired dye properties of the described 
oxoindolizine and oxoindolicinium compounds. 
25 Useful R' and R* groups are, for example 

a) substituted or unsubstituted 

heterocyclyl or heterocyclylidene 
groups optionally appended through 
methine and polymethine groups » such 
30 as 1) indolizine and indoliciniua 

groups illustrated by structures (Z) 
and CII) appended directly as the 



35 



10 



15 b) 



20 



25 



30 

J 
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respectlve R* and R* groups or 
appended through « eubstltuted or 
unsubstitutod nethine or polyaethlno 
chain « eueh as containing 1 to 6 
aethine groups » ii) pyridylidena, 
iii) pyranyl> iv) pyranylidene» v) 
thiopyranyl» vi) thio^yranylidana, 
and vii> Julolidyli Including the 
oniutt salts o£ such heterocydyl and 
heterocyclylidene groups » such as the 
iflUDonius^ oxoniuo and sulfoniua salts; 
and the acid addition salt derivativea 
o£ such heterocydyl and 
heterocyclylidene groitps ; 
stibstituted and unsubstitutad 
asinoarylnethine and 
hydroxysrylttethine* including their 
tautooers* auch as represented by the 
formula: (Z)(A)(D) wherein 

Z is a aethine or polynethine groups 
such as containing 1 to 6 aethine 
groups ; 

A is a aubstitutad or unsubstitutad 
aromatic groups such as arylene 
containing 6 to 20 carbon atoms » tor 
example 9 phenylene» phenylidene» 
naphthylene» and naphthylidene; and 

D ia -0R»**, -NR^^R^'S -0, 
or wherein R"* is a 

monovalent cation^ preferably 
hydrogen^ R"* and R*** are 
independently selected from hydrogen^ 
substituted or unsubstituced allcyl» 
auch as alkyl containing 1 to 20 ' 
carbon atoms » alkenyl» auch as alkenyl 
containing 2 to 20 carbon atoms, and 
aryl» such as aryl containing 6 to 20 
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carbon atoas^ including phenyl «nd 
tolyl; or, R»" and R«»> taken 
together with (A) £6rtt a polycyelic 
heterocyclic group, auch as m 
5 9-Julolidyl group; 

R"' ia elkyl, auch ag alkyl 
oontaining 1 to 20 carbon etoma or 
Aryl auch at aryl containing 6 to 90 
carbon atoms; 

^0 , c) a ttethylene group aubstituted with at 

leaat one. preferably two 
electronegative groups, such as acyl, 
cyano, eryl, elkoxycarbonyl, and 
aalnocarbonyl groups; and 
15 d) a ^fornyl group. 

3^ is an anion, for example, methane- 
sulfonate, trifluoroaethanesulfonate, 
pAra-toluenesulfonate, broalde, chloride, 
iodide, and aulfinate. 
20 The term '*enol** herein means an anol £roa 

the keto fora of the dye as well as an enol produced 
by a protooation reaction or other reaction. For 
exaaple, typical enola are represented by the 
formula : 
23 (IZA) 

R* 



30 



OR* 



or 



35 
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wherein 3t®, R\ R^^ R% R» and 

R'* are as defined Above and R^ le hydrogen or 
Acyl* 

The term "Acyl" herein Beans alkyleerbonyl 
5 containing 2 to 20 CArbon Atoms And ArylcArbonyl» 
auch AS Arylcarbonyl containing 7 to 20 carbon atoas. 

The tcr» "aryl" Mans unsubstltutad or 
substituted aryl containing 6 to 20 carbon atOfts» 
auch as phenyl, tolyl, xylyl, naphthyl^ and 
10 aethoxyphenyl* 

As noted above » the preparations of 
oxolndollelne and oxolndollclnlua dyes of the 
Invention do not Involve complicated reaction atapa 
as do the preparations of prior art dyes. 
1^ The oxoindollclne and oxolndollzlnlum dyes 

of this Invention are prepared by 

1) reaction of a cycloprppenone compound 
vlth a pyridine compound » or 

2) reaction of a cyclopropenone compound 
20 with a pyridine compound and then vlth 

a color*forslng conipotmd^ or 

3) a condensation reaction* Ihe term 
"condensation reaction" herein »eans a 
dehydration involving > for axampla* an 

25 active Bethylcne and a carbonyl group. 

A useful pyridine compound does not contain 
a aubstltuent in the 2- or 6«*posltlon on the 
pyridine ring. Pyridine compounds do not form 
oxolndQllslne or oxolhdollslnlua dyes when 

30 substituted in the 2- or 6-posltlon, that is in the 
positions next to the ring nitrogen atom. 

Ihe oxolndolixine and oxolndollslnlum dyes 
herein are alternatively named as Indollslnone 
compounds. 

35 
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Many pyridioe coapounds arc ussfiil in 
foraing m dye compound of chic InveatloB. Excaplcc 
of useful pyridine coapounds -ere represented by the 
fonule: ■ 



(III) 



R** J JL** 

L I' 
V 



vher«Sn: 

R^^ is hydrogen; alkyl contAlning 1 to 18 
carbon atoms; cyano; acyl containing 2 to 20 
carbon atoms; carboalkoxy containing 2 to 18 
carbon atoms; amlnocarbonyl cont^alning 1 to 18 
carbon atoms; acyloxy containing 2 to IB carbon 
atoms; bromine or chlorine; 

R^' is hydrogen; alkyl containing 1 to 18 
20 carbon atoms; cyano; acyl containing 2 to 20 

carbon atoms; benxyl or pyridyl; and 

R'* is hydrogen; chlorine; bromine or all^l 
containing 1 to 18 carbon atoms. 

Alkyl groups vhlch are aul table for use as 
25 R • R and R*"* substltuents include, for 
example, methyl, ethyl, decyl and dodecyl. 

Acyl groups vhlch are suitable for use as 
R^^ and R^^ eubstituents include acetyl, 
propionyl, 2-ethylhexanoyl , atearoyl and laurcyyl* 
3Q Examples of carboalkoxy and amlnocarbonyl 

groups vhich are useful as R^^ aubstituenta 
f nclude» respectively, carbomethoxy, carboethoxy and 
carbobutoxy, and unsubstituted amlnocarbonyl or 
methylamlnocarbonyl, dlmethylamlnocarbooyl and • 
2^ athylamlnocarbonyl • 
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Acyloxy groups which are suitable for u«« 
a* R •ubstituentt include acetoxy, ^repioaexy, 
butyroxy and lauroyloxy. 

Exaaples of useful pyridine eoapounds for 
5 preparation of dyes according to the invention are: 

P-1 4.4'-Dipyridylethylette: 



10 



> - CH • CH - ^ 



P-2 l-Methyl-4-(4-pyridyl)pyridiniua-p-toluene- 
sulfonate: 

15 ^«'-X*!!>-('!> CH.-.(^).-SO.e 



P-3 Pyridine: 

20 



V 



25 P-4 4-PicoliDe: 

t 

30 



35 
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P-5 4-FornyipyTldlne (alto kaova as 4-pyridla»< 

carboxaldehyde) : 

O 

II 

CH 

.A. 

V 



10 

P-6 



15 



A-(4-Azastyryl)-lnBethylpyrldinlua 
^-toluene sulfonate: 

CH, "*^.-CH-CB-.^ " CH,— ^ J— SO,® 



P-7 A-Acetylpyrldine 

20 



O 
II 

CCH, 

'v" 



25 

P-8 3-Aeetylpyrldlne: 



30 



0 

f fr«H, 
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P-9 3>Benzylpyrldine: 

* V 

P-10 4-Benzylpyridlae : 

V 

15 

3-Bromopyridlne: 

- Br 

20 

P-12 ^-(£-chlorobensyl)pyrldlne: 



25 ./k. 



P-13 3-Cailoropyridlne : 

30 



CH, - - CI 



V 
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P*14 3-Cyanopyrldine: 

P-1 5 3 , 5-Dichloropyr Idlne : 

10 CI - 1^'^. - CI 

V 



P-16 M.N-dieehylnlcotinamlde: 

O 

1*^*^5 - C - B(CH,CHO. 



20 

P-1 7 3-Ethylpyridlne: 



25 



J^^jj - CHaCH, 
V 



P-IB 4-EthylpyridlBe: 



CHjCHj 

\ 

30 
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EthyI-3-pyrldyt«c«t«t« : 

0 

1*^ ^jj - CHiCOCHiCHi 



3>4»Lutldltie: 



I 



3i5-Lutidine: 



CH, - J*' - CH, 
V 



2-Methyl-l »2*dl«3-pyrldyl-l-oxo«propane j 
O CRs 

0 ■ = ■ L- 0 



M-sethylnlcot Inaaldc : 
O 

' > - C - NHCHi 
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P-24 Methyl nlcotlBAte: 

0 

j*^ ^ij - COCH, 

V 



P-25 3-Plcollne: 
V 



.c ^"26 3-Foraylpyrldine (also known as 
3*Pyrldinecarbox«ldehyde) : 

O 

^. - CH 

I y 

20 



P»27 3-CyanoBethylpyrldLne (also knevn as 
3-Pyrldylacetonltrile) : 

25 - CH,CN 

V 



30 



P-28 3-(3»pyridyl)>l-propanol: 

\ - CHiCHjCHiOH 



35 
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P-29 Tt«ns-1- O-pyrldyl) -2- (4-pyrldyl)*thyl*iM 

p-30 A-Cyanopyrldlne : 

10 , 

^. 

y 

V 

15 P-31 l*Benzyl-4-(4-pyrldyl)pyrldlnluB broslde: 

Many cyclop ropenone compounds mv'm useful 
for preparing dyes according to the Invention. 
Examples of useful cyclopropenones. are represented 
by the fomula: 

CIV) 

" O 



■I 



30 
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vhereln : 



R»* and R»* are individually aryl 
- ■ containing 6 to 20 carbon atoms; aralkanyl 

containing 6 to 20 carboA atoms; alkyl 
5 containing 1 to 18 « preferably 1 to 10 

carbon atoms; or R^^ and R^* together 
represent the carbon atoms necessary to 
complete a ?• or:8-nember cyclic structure- 
Aryl groups which are suitable for use as 
10 R^ and R^^ aubstltuents include » for example, 
unsubstltuted and substituted phenyl, naphthyl or 
anthryl. such as methoxyphenyl and aethoicynaphthyl. 

Aralkenyl groups vhlch are suitable for use 
as R^^ and R^^ aubstltuents include for example, 
15 2»2-diphenylvlnyi, 2-phenylvlnyl » 2-^naphthylvlnyl 
and 2«fflethyl«(2*phenyl vinyl) • 

Alkyl groups vhlch are suitable for use as 
R . and R^^ aubstltuents include methyl, ethyl, 
propyl, decyl and lauryl. 
20 An example of an R^^ and R^^ cyclic 

structure is 2,3*pentamethylene. 

The aryl group of R** and R** is 
unsubstltuted or substituted by one or more groups 
such as: 

25 1) alkyl or alkoxy containing 1 to 5 

carbon atoms, for example, methyl, 
ethyl, propyl, isopropyl, butyl, 
methoxy, ethoxy, propoxy and butoxy; 
2) nltro; 

30 3) aryloxy containing 6 to 10 carbon 

atoms, such as phenoxy and naphthoxy; 



35 
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A) halogen » for example, chlorine » 
fluorine, iodine and bromine; 

5) a homopolymer or copolymer to vhich 
the aryl group ia attached as a 
pendant moiety with the polymer having 
at least one repeating unit 
represented by the formula: 



at 

R 
I 



R** is a lower alfcylene group 
containing from 1 to 5 carbon atoms; and 
15 sis .at least a portion of the number of 

repeating units in a polymer chain, auch as 
10 to 1000. 

Examples of useful eyclopropenone 
compounds, some of which are described in U.S* 
20 Patent No. 4,128,422, are: 

2 , S'-dlphenylcyclopr openone 

2 - (2-methoxynaphthyl) -3-phenylcyclopr openone 
2- (2-methoxynaphthyl) -3- (4-methoxyphenyl) • 
eye lopr openone 
25 2 ,3*bl6 (2-methoxynaphthyl) eyclopropenone 

2 , 3-bi s (2 ,4*dlmethylphenyl) eyclopropenone 
2 »3-bls (4-n'»butoxyphenyl)cyclopropenoae 
2 , 3-bl s (4-methoxypheny 1) eyclopropenone 

poly[styrene*co-4- (2-phenylcyclopropenonyl) • 
30 styrene] 

2 ,3-bl8 (4-phenoxyphenyl) eyclopropenone 
2- (4»n-butoxyphenyl) -3-phenylcyclopropenone 
2- (2 ,5-dimethylphenyl) -3*phenylcycloprope* 
none 

35 2- (4-methoxyphenyl) *-3*phenylcyclopropenone 

2-(2,4-dlmethoxyphenyl)*3-phenylcycloprope- 
none 
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2 9 S-'bls (2»4*dlmethoxyphenyl)cyclopropenone 
2 » 3-bl8 (2-methyl*5*l8opropylpheayl)cyclo- 
propenone 

2 , 3»bl8 (3*nltrophenyl) cyclopropenone 
2»3-bl8 (2»S-^dloiethylphenyl)cyclopropenone 
2 9 3«bl8 (4-inethylpbenyl)cyclopropenone 
2 » 3«di-n*propylcyclopropeQoae 
2 9 3-pentaioe thylenecyclopropenone 
2^ (2 »4*dlmethoxyphenyl) •>3*(2 ^A^-dimethyl- 
phenyl) -cyclopropenone 

2 » 3«^bl8 (2 » S^dlmethoxyphenyl) cydopropenone 
2- (2,4, 6-trlnethylphenyl) •3-phenylcyclo* 
propenone 

2-phBnyl-3- (2 , S-dlmethoxyphenyl) cydopro- 
penone 

2-phenyl-3- (2 ,4-dlmethylplienyl)cyclopro- 
penone 

2»3-bl8 (2s2->diphenylvlnyl)cyclopropenone 

2 9 3 •bl8 (2-methyl -2 -phenylviny 1 ) cydopropenone 

The de8crlbed cydopropenonee are prepared 
by processes known in the organic synthesis art* 

The cydopropenone compounds nay be 
spectrally sensitized ysing procedures and 
compounds known in the photographic art» such as 
described in U.S. Patent Ko. 4»128,422* 

The color-forming compound may, for example, 
be a photographic color-forming coiipler as used In 
silver halide color photography. 

Especially useful phenolic » aniline and 
active methylene couplers for forming dyes 
according to this invention are those which are 
known to be useful in the photographic art for 
producing dye images. 
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The tens "pheBolle coupler" herein Mane a 
phenolic or nephthollc cospound Which forss m dye by 
- reaction with a dcacrlbed oxolndollslne or 
oxolodollslniuB coapound* 
5 Exemplec of ueeful phenolic ceuplere are 

represented by the foraule: 

(V) 

OH 

10 R«« »»» 

r u 

^3 vhsreln: 

R^. R>^, R»» and R" Individually 

represent aubstituenta vhich do not adversely a£faet 
the desired indolisinone and indoliciniua dyea. auch 
es by altering the aolubility on desired dya hue, and 
2Q individually represent eubstituenta that are useful In 

phenolic couplers In the photoiraphie art, auch aa 
described in» Cor axaaple, UaS. Patent Ho* 3»620»747» 
the description of vhich ia incorporated herein hj 
reference. In Structure V at least one of R*^» 
25 R'* and R^ is hydrogen* For exaapla* 

R^» R*^ and R^* are individually 
hydrogen; hydroxyl; alkyl containing 1 to 22 
carbon atoacp eueh es aethyl^ •thyl, propyl and 
decyl; aryl containing 6 to 20 carbon atoas, 
30 phenyl and tolyl; amino ; carboxaaidos 

aulfonaaido; aulfaayl; carbaayl; halogens auch 
as chlorine* fluorine* bromine and iodine; and 
alkoxy containing 1 to 18 carbon acoas* auch as 
aethoxy* athoxy and propoxy; 
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and arc individually 
hydrogen 9 all^l containing 1 to 22 
carbon «tOtt8» such as aethyl, athyl, 
propyl and dacyl; aryl containing 6 to 
20 carbon atoms , such as phenyl and 
tolyl; aaino; carboxaaido; 
aulfonsaido, sulfamyl; carbaoyl; 
halogen, such as chlorine, fluorine, 
bromine and iodine; and alkoxy 
containing 1 to IB carbon atras, auch 
as methoxy, ethoxy and propoxy; or 
R'' and R'* taken together 
represent the atoms necessary to 
complete a benxo group vhich la 
unsubstituted or substituted by at ' 
least one of the groups given for 



Examples of useful phenolic couplers are: 

2-Acetylattino-5-sethylphenol 
OH 



2- la - (4 • -tert • -amylphenoxy) - 
butyry lamino ] -5^ethyl-l -phenol 





>,-NBOOCH-0 
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2-eyanoacet«mldoph«aol 

OH . 

J*^ jj - »H - C - CH»CN 



2- C2-8t«aroyloxyethyl) ialnomethylphcaol 
"^ji -CH-N-CH, CH, OCCi tH. . 

2*octAdecyloxyphenol 
OH 

/ \ • OCHa(CHa),tCH, 



2*per£luorobutyrADldo-5*proplon« 
amldophenol 

O .1 II 

II r 7,->'H-C-(CF,),F 
CHtCHjCNH-i^ ^« 



2-octadecyl aalnocarbonyl-l-naphthol 



> II 



/ N. / \. " 
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2- (2-8ulf onoxy4-c tearoylamlao 
anllinoc«rbonyl)-l-naphthol 

?» O O 

•NH— ( 

80|H 

2- (propylaolnoearbonyl) -1 oaaphthol 

O 

il 

C-HHCHsCHaCHi 



OH o 



2>[a- (4-t«rC«aaylphenoxy)bul:yTyl 
amino Iphenol 

»« o 
* II 

f ^jj-NHCCHO-( C,H,,-t 
^•^ CtH, 



2- (N-Bethylanilinocarbooyl) -1< 
naphthol 

OB o 
1 » I N. 
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2-12- (2-«cetaaldophenyl)*thyl 
aaloocarbonyl) -l-DAphthol 

0 

II 

OH p CHiCNH 



2- (A-tcrt -butylbeosamldo 
resorcinol 



l»..C-< _ > . C . CK. 



r*sorclnol 
OH 



2*(2-aayloxybenBaBido)rftserelfiol 

OH ; 

^,iy« - c - 
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C-16 bl»-A,4».r«»opclByl sulfide 



OH 

Y N>H 
8 

10 \,.« 

I 

OH 



^"^^ 2rpropinoamldoreaoreinol 

15 

OH O 

^CCHaCH, 

20 

^"J^* 2-beBzaaldoresoreinol 

OH ** 



i "«. 

.A.^ - « - 

J tf 



C-19 2,6-dl-tert-but7lphenol 

CH, CH, 



35 



• 
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The term "aniline coupler" herein aeens an 
aniline coapound or related derivative which foras i 
dye by reaction vlth a deicribed oxolndolislna or 
oxolndollsinlua coapound. 

Exaaples of useful aniline couplers and 
derivatives thereof useful in foralng oxoindollcine 
and oxoindolicinluiD dyes according to the invention 
are represented by the foraulas: 



10 (VI) 



(VXD 



(VIII) 



and 



95 
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R", R". R", R". R" and 
R** «re individually hydrogen; fluorine; 
chlorine; bromine; alkyl containing 1 to 6 
carbon atoms; cycloalkyl containing 3 to 10 
carbon atoms; alkoxy containing 1 to 4 
carbon atoms; pbenoxy; alky 1th io» such as 
alkylthio containing 1 to 4 carbon atoms; 
arylthio/ such as arylthio containing 6 to 
20 carbon atoms; and groups represented by 
the formula -NH-X-R'* in which X is -CO-* 
-COO or -SOa-; 

R*\ R**, R" and R" are 
individually selected from hydrogen; 
cycloalkyl. such as cycloalkyl containing 6 
to 20 carbon atoms; straight or branched 
alkenyl containing 2 to 10 carbon atoms; 
alkyl containing 1 to 18 carbon atoms » or 
R** and R** together represent the 
atoms necessary to complete a 5- or 
6**member heterocyclic ring with the 
nitrogen atom to which they are bonded p 
such as atoms completing a pentametbylene , 
ethyleneoxyethylene or ethylenesulfonyl- 
ethylene group which forms a ring or a 
Julolidyl group; or 

R** and R** individually can be 
-S-R*'; wherein 

R'^ is alkyl containing 1 to 6 carbon 
atomsj phenyl, phenyl substituted with 
halogen, alkoxy containing 1 to 6 carbon 
atoms, alkanoylamino contalnng 1 to 6. carbon 
atoms, cyano or lower alkoxycarbony 1 , 
pyridyl, pyrimldinyl, benzoxazolyl, 
benzlmidazolyl, benzothiazolyl, triazolyl; 
S0,R»»; -COOR**; -OXR**; 
-NH-X-R**; -X-R*'; -OCO-R**; 
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-CONR'^»R^«; -SOiNHR^^; 

R", R", R»«, R»»*. R»» and 

R*' are individually selected from hydrogen 
5 and alkyl containing 1 to 6 carbon atoms; 

R** is alkyl containing 1 to 6 carbon 
atoms or alkyl substituted by a group that 
does not adversely affect the desired 
indolizinone or indolizinium dye» such as 
10 halogen » hydroxy* phenoxy» aryl» such as aryl 

containing 6 to 20 carbon atoms, cyano» 
cycloalkyl, such as cycloalkyl containing 6 
to 12 carbon atoms » alkylsulfonyl containing 
1 to 6 carbon atoms » alkyltbio containing 1 
15 to 6 Carbon atoms, alkanoyloxy containing 1 

to 6 carbon atoms and alkoxy containing 1 to 
6 carbon atoms; when X is -CO-, then R** is 
also selected from hydrogen, amino* alkenyl 
containing 2 to 6 carbon atoms, alkylamino 
20 containing 1 to 6 carbon atoms, 

alkylcarbamoyl containing 1 to 6 carbon 
atoms, dialkylamlno containing 2 to 12 carbon 
atoms, arylamlno containing 6 to 12 carbon 
atoms, aryl containing 6 to 20 carbon atoms 
25 and furyl. 

When R*', R'*, R«' or R** are alkyl, 
the alkyl. is unsubstituted or substituted by, for 
example, hydroxy, halogen, cyano* alkoxy containing 1 
to 6 carbon atoms, alkoxyalkoxy containing 2 to 8 
30 carbon atoms, hydroxyalkoxy containing 1 to 4 carbon 
atoms, succinlfflido, glutarimido, phenylcarbamoyloxy, 
phtballmldo, phthalimidino, ^-pyrrolidono, cyclohexyl, 
pbenoxy, phenyl or phenyl substituted by aikyl 
containing 1 to 6 carbon atoms* alkoxy containing 1 to 
35 6 carbon atoms, halogen, alkanoylamlno containing l*to 
6 carbon atoms* alkoxycarbonyl containing 2 
to 6 carbon atoms; sulfamoyl; alkylsulfamoyl 
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containing 1 to 6 cdrbon atoms; vlnylsulfonyl; 
acrylamldo; allcylaulfonamldo. such as alkylsulfonamido 
containing 1 to 6 carbon atoms; phenylsulfonamido; 
alkoxycarbonylamino containing 1 to 6 carbon atoms; 
alkylcarbamoyloxy containing 1 to 6 carbon atoms; 
alkoxycarbonyloxy containing 1 to 6 carbon atoms; 
alkenylcarbonylamlno containing 3 to 6 carbon atoms; 
groups represented by the formula: 



10 



-<-L 



15 



II 
0 



wherein 



20 



25 



30 



I 

Y Is -»-alkyl containing 1 to 6 carbon 

atoms* -O-* -S-/ or -CHzO-; 

R". R". R". and 

are individually selected from unsubstltuted 
alkyl containing 1 to 6 carbon atoms and 
alkyl containing 1 to 6 carbon atoms 
substituted by at least one group that does 
not adversely affect the desired 
oxolndollzlne or oxolndolizinium dye« such as 
halogen « hydroxy, pbenoxy, aryl containing 6 
to 20 carbon atoms, cyano, cydoalkyl 
containing 6 to 12 carbon atoms, 
alkylsulfonyl containing 1 to 6 carbon atoms. 



35 
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•ikylthic containing I to 6 carbon Atoms » 
alkanoyloxy containing 1 to 6 ccrbon atoM; 

- : and alkoxy containing 1 to 6 carbon atoaa^ 

and when X 1> then R^S 1^^' A&d 

5 R^' arc also individually aelaetad from 

hydrogen^ amino, alkenyl containing 2 to 6 
carbon atoms » all^lamlno containing 1 to 6 
carbon atoms, alkyl carbamoyl containing 2 to 
6 carbon atoms, dlalkylanlno containing 2 to 

10 6 carbon atoms, arylamlno containing 6 to 20 

carbon atoms, aryl containing 6 to 20 carbon 
atoms or furyl; 

R*», R**, R*», R*' and R*» arc 
lndlvld.uslly selected from hydrogen, 

15 unsubstituted alkyl containing 1 to 6 carbon 

atoms and alkyl containing 1 to 6 carbon 
atoms substituted by at least one group that 
does not adversely affect the desired 
oxolndollsloe or oxolndollslnlum dye, auch as 

20 halogen, hydroxy, phenoxy, aryl containing 6 

to 20 carbon atoms, cyano, cycloalkyl 
containing 6 to 12 carbon atoms, 
alkylsulfonyl containing 1 to 6 carbon atoms, 
alkyl thlo containing 1 to 6 carbon atoms, 

25 alkanoyloxy containing 1 to 6 carbon atoms 

and alkoxy containing 1 to 6 carbon atoms » 
cyano, alkanoyloxy containing 1 to 6 carbon 
atoms, phenoxy, phenoxy substituted by at 
least one of alkyl containing 1 to 6 carbon 

30 atoms, alkoxy containing 1 to 6 carbon atoms, 

and halogen* 

The term "cycloalkyl" herein means an 
unsubstituted cycloalkyl group or m cycloalkyl group 
containing substltuents that do mot adversely affect 
35 an oxolndollslne or oxolndollslnlum dye according to 
the invention* The cycloallgrl group, for example. 
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- contains 3 tb 7 carbon atoos and la uniubttltutad or 
aubfitltiited by one or two groupa aelcctad £rom allgfl 
' containing 1 to A carbon atoms » hydroxyl» alkoxy 
' containing 1 to 6 carbon atoas» phenyl or phenyl 
5 containing an alkyl group containing 1 to 4 carbon 
atoms, alkoxy containing 1 to 4 carbon atoms* 
halogen » alkanoylamlno. cyano and alkoxycarbonyl» 
such as alkoxycarbonyl containing 1 to 4 carbon 
atoms* 

10 Examples of useful aniline couplers are aa 

follows : 

AN-1 N»N*dlmethylanlllne 

15 : 

; 



20 



AN-2 julolidine 



AN-3 N,n-dlethyl«nllinc 



30 CHsCHa-K-CBaCHt 

- 6, 



35 



• 
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AN-4 K-pheaylplpftrldliw 

A 

10 

Ebcampleft of useful active Mthylene 
couplers for foming dyes •eeordlng to the Invention 
are represented by the forsule: 



15 

CIX) 



H 

Y* • C • Y* 
I 

Y* 



20 wherein; 



Y^ end Y' ere the seae or different 
electronegative groups » euch as aryl 
containing 6 to 20 carbon atoms « euch as 
phenyl and naphthyl; cyano; aeyl containing 

25 2 to 16 carbon atoms » such as acetyl » 

propionyl and butyryl; carboalkoxy 
containing 1 to 18 carbon atoms* euch as 
carboaethoxy. carboethoxy» carbobutoacy and 
carboamyloxy; aminocarbonyl containing 1 to 

30 18 carbon atoms* auch as unsubstituted 

aminocarboiqfl* methyl aminocarbonyl* 
dimethylaminocarbonyl and 
ethyl aminocarbonyl; or oxo** thio- or 
selenopyrylium; or oxoindoliainium; or Y* 

35 is hydrogen; and 

Y^ is hydrogen or halogen* auch as 
chlorine* bromine and iodine* 
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Preferred active aethylene couplers mrm 
ketooethylenc couplers* Other useful active 
methylene couplers Include those known to be useful 
in the phot ogr epic art» such as pyrasalinone and 
cottaarin couplers* 

Exaaples of preferred ketoaethylene 
couplers are represented by the formula: 

0 O 
II It 
A» • C - CHa • C - A* 

vherein: 

A* and A* are individually alkyl containing 
1 to IB carbon atoms, such as methyl, mthyl, 
propyl and mmyl; aryl containing 6 to 14 carbon 
atoms, such as phenyl, nsphthyl end anthryl; 
hydroxy; alkoxy, such as alkoxy containing 1 to 6 
carbon atoms; amino; substituted amino; or thiol. 
Ketocarboxamides are examples of especially 
useful ketomethylene couplers for forming dyes 
according to the invention* bcamples of useful keto* 
carboxamides are represented by the formula; 

(XI) 

o o 

n II 

A^ - C -» CHi - C - HH A* 

vherein: 

A^ and A* ere individually alkyl 
containing 1 to 18 carbon atoms, auch ms 
methyl, ethyl, propyl, butyl, mmyl, decyl 
and stearyl; and aryl containing 6 to 14 
carbon atoms, much as phenyl, naphttiyl» and 
anthryl; carbonyls aminp or vinyl* 
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Other particularly utaful active sethylaDa 
couplers are alkyl flavyliun aalta and alkyl 

- pytylium salts, such as described in 0.8. Patenta 
3,141,770 and 3,250,615. 

i Exaaples of useful aethylene couplers 

include the following: 



M-1 



2 ,6-Dlphenyl-A-BethylpyryliuB perchlprata 



10 




15 



M-2 




20 



2 , 6-Dipbeny 1 -A -setby Ithiopyrylii 
perchlorate 



25 



CH, 



cio; 



e 



A-Methyl-2-phenylflavylium perchlorate 



30 




35 
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2-Methyl-4Tphenyl£l«vyliua parchlonte 



♦ CIO 

c6i 



4-Methyl-2-phenylthloflavylliim perchloMtc 
S(.© J— CH, CIO*® 



2 ,6-di- (2-thlopheneyl) -4-aethylpyryllua 
fluoborate 



■4 

0(©^.-CH, BP*® 

<..! 



2- (4-»ethoxyphenyl) •4-aethy lthio£l«vyllum 
perehloratc 

<0)— CB> ao,® 

r 

OCH* 



35- 
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2,4-pentanedleae 

0 O 
ii II 
CHa • C - CHa - C - CHs 



dlbensoylaechAne 

O 0 

II II 

•C> - c - «. - c - 



l««nlllno-3-phenyl-l»3*propBnedlone 
o o 

/•"•v « II. 

•C > - C - CHa - C - NH - S 



Q Q SO,V* 

y—^ II II ^''K 
C»iH»,0-^ J»-C-CHa-C-HH— J J. 



l-tert-butyl*3-(4-Bethoxy anllioo) - 
1 »3-propanedlone 

CHi 0 
I II 
CHi- C - C - CKa 
I 

CHi 



- C - MH — ^ S- 



OCHa 



-36 



M-15 



M-16 



M-17 



M-18 



H-19 



nalononltril* 
CHi(CN>« 

phenylacetooltrilc 

• IS* 

- CHa - CN 
phenylacctamide 

0 

•(^ - CH, - CNHa 

N>phenyl acetylacetamlde 

0 O 
« II 
CaiiC - CHa - C - MH - 

blB-nltrophenylaeth«ne 
CBx(C«B«NPa)t 



■ethyl cyanoacstate 

0 

n 

CHsOC - CHa - CM 
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- . ^'^^ 2»2-dlaethyl-B-dioxane-4,6.dlotte 
, CHs 

* O-C^ \-0 

i I 

\ /> 

> 

10 

**"21 cyanoaeetaalde 

O 

ii 

MC - CHa - CNHi 



15 

group. 



The designation # herein aeans a phenyl 



Other particularly useful active aethylene 
couplers are alky I Indollrinonium aalta representad 
2Q the formula: 



(XII) 



o 



vherain 

30 



R»* And R«* are individually «ryl 
containing 6 to 14 carbon atoas, aueh as 
phenyl, naphthyl, anthryl, aethoxyphanyl 
and Bethoxynaphthyl; aralkenyl eontalnlng 6 
to 14 carbon atoas, such as 
j5 2,2-diphenylvinyl, 2 -phenyl vinyl, 

2-na;>hthyl vinyl and 2-aetl^l C2-pheayl- 
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vinyl); alkyl contalnlns 1 to 20 carbon 
atoms » auch as aethyl, athyl^ propyl » dacyl 
and lauryl; or R** and R** togethar 
represent the carbon atoms necessary to 

5 coaplatc a 7- or 8*Benber cyclic structura; 

and r 

R*^ is a substituent vhich does not 
interfere vith the coupling action of the 
indoliainiuffl aalt and does not adversely 

10 affect the desired properties of a 

resulting oxoindolizinium or oxoindolisina 
dye» auch as hydrogen; carboxyl; alkyl 
containing 1 to 18 carbon atoms » for 
example, methyl » ethyl » propyl and dodecyl; 

15 cyano; and, aryl containing 6 to 20 carbon 

atoms, auch as phenyl and acylyl; 

is an anion as defined above* 
such as CFsSOi^t Br and 

20 Another method of preparation of 

oxoindolicine and oxoindolisinium dyes within 
Structures I and IZ comprises condensation of 
auitable indolixinols, indolisinones or 
indoliainonium ions vith active -CH- compounds Which 

25 complete an organic chromophore* Such indolisinola 
(IA>, indolicinones (IB) and Indolisinonium (XC) 
ions are represented by the formulas: 



30 



35 



(lA) 



10 (IB) 



25 wherein 
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15 



(IC) 

20 



0 



31? is en aolon as defined above: 
R»*. R»», R«» .na 

R«* are Individually aryl containing 6 to 
14 carbon atoms, aueh as phenyl, naphchyl, 
30 anthryl, «ethoxyphenyl and •ethoxynaphthyl; 

aralkenyl containing 6 to 14 carbon atoas, 
■uch as 2,2-dlphenylvinyl, 2-phenyl- vinyl, 
2-nephthyl vinyl and 2-aethyl-(2-pheqyl- 
vinyl); alkyl contalnlqg 1 to 18 carbon 
35 •tons, aueh as aethyl, athyl, propyl, decyl 

and elcosyli or R»* and R**, and 
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R»\ and R" and R** togetb«r 
represent the carbon atomt necesaary to 
- . complete a 7* or 8-&ember cyclic atructura; 

R*'» R^* and R*' are individually 
5 hydrogen » alkyl containing 1 to 18 carbon 

atoms » auch as methyl , *thyl» and dodecyl; 
cyano; acyl containing 2 to IB carbon 
atoms, such as acetyl^ propionyl, 
2-ethylh6xanoyl and atearoyl; carboalkoxy 
10 containing 1 to 18 carbon atoms » auch as 

carbomethoxy» carboethoxy and carbobutoxy; 
aminocarbonyl, auch as unsubstitutad 
amlnocarbonyl» .methylamlnocarbonyl, 
dime thy taminocarbonyl and 
15 ethylamlnocarbonyl; aeyloxy containing 2 to 

18 carbon atoms » auch as acetoxy, 
proplonoxy, butyroxy and lauroyloxy; 
bromine and chlorine; 

R'* is hydrogen; alkyl containing 1 to 
20 18 carbon atoms » auch as methyl » •thyl, 

propyl and dodecyl; acyl containing 2 to 18 
carbon atoms » such as acetyl. propiooyl» 
butyryl and lauryl; benzyl or pyrldyl* 
R" , R* « and R* » are individually 
25 hydrogen; chlorine; bromine; or» allgrl 

containing 1 to 18 carbon atoms » auch as 
methyl » ethyl » propyl and dodecyl; 

R*^ is alkyl containing 1 to 18 carbon 
atoms » auch as methyl » ethyl, propyl, butyl 
30 and decyl; and 

R** ie allgfl containing 1 to 18 carbon 
atoms; hydrogen; carbonyl; alkoxycarbonyl. 

' auch as methoxyearbonyl. athoxyearbonyl and 

propoxycarbonyl; cyano; and carboxamldo* 
35 Such indolislnola (lA). indolislnones (IB) and 

imidolialnonium (XC) ions are prepared by reacting a 
cyclopropenone vith a pyridine compound as described* 
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The t«ra *'«ctlvt •CH- compounds*' hsroln 



Beans aldehyde and ketone coapotmds which are capable 
of condensing vlth the active methylene of the 
Indollslnonlum ion (IC) and^whlch ^ye 

5~ iilectroposltive or electronegative eubstituents 

which complete a chronophore with the IndoliEioonitm 
ion (IC). The term "active •CH- compounds** v 
Incliades active methylene compoiands that are capable of 
condensing vith indolicinols (XA) or iodolicinones 

10 (IB) to complete a chromophore* Examples of useful 
*'active -CH- compounds** are ae follovs: 



l»2-diphenyl-7*formylO-indoliBinol 
CHO 



15 




20 



7 ormylme thyl idene-2 » 3-diphenyl* 
l(7H}-indolicinone 



CHO 



25 



CH 



30 




l»2»diphenyl*7-pethyl»3*indolisinoniuB 
trifluoromethsne sulfonate 



S a 
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7 -cyanonethyl -2 , 3-dlphenyl -1 -ladoli- 
slnonlua trlfluoroaetJunS •ul£enat* 

CHsCN 

if ^5 cr.so,® 



V 



p»dlaethyl«nlnoclnnaiDaldehyde 
I 

CH 
II 

CH 
1 

CHO 



jp-hydrexybeasaldelqrde 
OH 

,A 

V 

CHO 



• 
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^-hydroxydnnamaldehyde 



OH 

X 

CH 
II 

CH 
I 

10 CRO 



15 



20 



l-dlaethylaBlno-A-fonyl naphthalM* 

I 

CHO 

p -n it robenraldehyde 



NOi 

CHO 



A-dloethylAfflinobensAldehyde 

30 



35 6h0 
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CHj 
I 

CHO 



2 . 6-dlphenyl -4 -foray Inethyl id«ne- 
(4H)pyraa 

li 

CH 
I 

CHO 



9**£onnylJulolld«nft 



I 

CHO 



1 -chloro«thyl-6-f ormyl-2 ,2 .4, 7-t«tr«- 
■ethyl-l ,2 •3,4-tftCr«hydroqulaolin« 



CBO 
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Many oxolndollclne dyea aeeordlitg to tha 
Invention are fozned by the reaction of m phenolic 
coupler vith an appropriate oxoindelicine. baoplaa 
of usaful oxoindolislne dyet that «r« foned by 
reaction of phenolic couplera vith « aultahle oko- 
indolirlne arc represented by the foraulaa: 

(XIII) and (XIV) 

O o 

y s 



wherein : 



R** la hydrogen or a aubatituent that 
does not Adversely effect desired dye 
propertiea, auch aa allcyl containing 1 to 
18 carbon atoas; cyano; ecyl containing 2 
to 20 carbon atoms; carboalkoxy 
containing 2 to 18 carbon atoas; 
aminoearbonyl containing 1 to 18 carbon 
atoBs; acylosy containing 2 to 18 carbon 
atoms ; bromine or chlorine; 

R" la hydrogen or a aubstituent that 
does not adveraely affect deaired dye 
properties, auch as chlorine, bromine or 
alkyl containing 1 to 18 carbon atoms; 

R»» and R»* are individually alkyl, 
containing 1 to 18, preferably 1 to 10 
carbon atoas, or aryl containlog 6 to 20 
carbon atoaa; 



0068876 

•46- 

R** and R»» ar« Individually 
hydrogen; alkyl containing 1 to 22 carbon 
. . atoms; aryl containing 6 to 20 carbon 

atoms; amino; carboxamido; sulfonAmido; 
5 sulfamyl; carbaayl; halogen^ Including 

chlorine » fluorine, bromine and Iodine; 
alkoxy containing 1 to 18 carbon atoms « or 
R^* and R^* together represent the 
atoms necessary to complete a benco group 
10 which is unsubstituted or substituted by at 

least one of the groups given above for 
R"; and 

R'* and R^» are individually 
hydrogen; hydroxy; alkyl containing 1 to 22 
15 carbon 'l|toBS ; aryl containing 6 to 20 

carbon atoms; amino; cerboxamido; 
sulfonsmido; sulfamyl; carbamyl; halogen, 
including chlorine, fluorine, bromine and 
iodine; or alkoxy containing 1 to IB carbon 
20 atoms. 

Examples of alkyl groups vhlch are suitable 
for use as R^^ to and including R'^' aubstituents 
include » where conforming to the above carbon length 
descriptions, methyl, ethyl straight or brsnched 
25 chain propyl, butyl, decyl, dodecyl and eicosyl* 

Acyl groups which are suitable for use as 
an R^^ eubstituent include acetylt propionyl, 
2*ethylhexanoyl and stearoyl. 

&camples of carboalkoxy and amlnocarbonyl 
30 groups which are euitable for use as an R^^ 

eubstituent include, respectively, carbomethoxy, 
carboethoxy and carbobutoscy, and unsubstituted 

aminocsrbonyl or methylaminocarbonyl, 

dimethylaminocerbonyl, and ethylaminocarbonyl. ' 

35 Acyloxy groups which are euitable for use 

ag 

as an R eubstituent Include acetoxy, proplonoxy, 
butyroxy and lauroyloxy* 
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Exanples of aryl groups which are aultabla 
for use as R^^ to and including R^^ aubstituenta 
are unsubstituted and substituted groups such as 
phenyl 9 tolyl» icylyl, aethoxyphcnyl^ 

5 4-t-butylphenyl, anisyl^ naphthyl and 
nethoxynaphthyl • 

Examples of alfcoxy groups vhlch are 
suitable for use as R^^ to and including R^f 
substituents are methoxy^ athoxy and propoxy. 

10 An example of a useful class of 

oxoindolisine dyes prepared from phenolic couplers 
are those derived from resorcinolic couplers. 
Resorcinolic couplers form compounds Wherein R^' 
is hydroxy. 

13 Examplci^ of oxoindolicinc dyes prepared 

from phenolic couplers are as follows; 



20 



25 



30 



35 



10 



15 



30 



0068876 

-48- 



l,2-dlphenyl-7-(4-oxo-2-hydroxy-l- 
phenylldene) -3(7H) -iodollslnone 

0 

V 

K I' 

Y\>H 



4-S ^1.0 



I >2»dlphenyl-7-(4-oxo-l-nAplithylidea«)-3(7K) - 
Indollrlnone 



O 

20 V V 



25 3(7H)-indollcin6a« 

O 
V 

V 



35 



10 



15 



30 
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0 

V 

O 

Y s 

« 8-™ 



6-diethyl«Blnoearbonyl-2,3*dlphenyl-C4- 
oxo-l-phenylldene) -1 <7H) -todollBlnone 



O 

V 

I' I' . 
b 



20 



0^ Y 



25 3C7H;-lndollxlnone 

O 

I' D 

V 



35 



0068876 



-50- 



6-cyanoBethvl -1 , 2-diphenyl-7- (4-oxo-l- 
phenylldene) -3(7H) -IndollBlnoiM 

O 

^. 

l»2-dlphenyl-6-(3-hydroxypropyl)-7-(4-oso- 
1-phenylldene) -3 (711) -indollslaone 

O 

V 

V 

"^jj-CHaCBjCHaOH 

::ilX 



l,2-dtphenyl-6-ftthosycarbonylacthyl-7-(4- 
oxo-l-phenylldene) -3 (7H) -Indolislnons 

O 

» I' 

o 

jj^ ^jj-CH,COCH,CH, 

plX 
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6»8-dlBethyl-l,2-dlphenyl-7-(A-weo-l- 
phenylldene)-3(7H)-lndoli«lnone 



0 

V 

V 

10 



— ^»-c 



15 



2 , 3->diphenyl -e^methylaalnocarbonyl-T-CA- 
oxo-l-phenylidene) -1 (7H) -Indollslnone 



O 

V 

I' I' 

.A. ? 



20 5 "S-C-NHCH. 



2 , 3-diphenyl-6-Be thoxycArbonyl*7-(A-oxo- 
25 l-phenylid«ne) -1 (7H) -Indollslnoae 

O 

tf 

(> 

Y S 

'0 j'' '^jj-COCH, 



35 
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O 

y o CH, 



l,2-MB{6,6'-[2,3-dlph«nyl-7-(4.ojto-l- 
phenyll^ene) -1 (7H) -lodolirlnonyl J Uat 
■ethyl-l-oxopropane 

O 
U 

0 y=-f— V 



™' .A. 

n 
O 



6-«cetyl.2,3-dlphenyl-7-(4.oaco-phenyl- 
O 

A 

Ys 



10 



30 
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6-bensyl-l»2-dlphenyl-7-(4-oxo-l-phtiqrl' 
idene) -3 (7H) -indolizlnone 

0 

V 



5 (i-cHt-s.../ 



6>chloro-l , 2-dlpheny 1-7- (A-oxo-l-phcnyl' 
idene) -3 (7H) -indollsinone 



O 

15 ;• J 



6-cyano-2,3-dlphenyl-7-(4-oxo-l-phcnyl- 
Idene) -1(7H) -indolUlaone 



25 O 

II 



35 
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6- (4-azABtyryl)-l ,2->dlphenyl*7-(4-oxo« 
1 -phenyl Idene) -3(7H) -indoliclnona 



O 

tf 

V V 

y ^ ^ 



U V 



2,3-diphenyl-7-(2-hvdroxy-4-oxo-3-plval< 
aaldo-1 -phenyl Idene) -1 (7H) -Indollsinotte 

O O CM, 

u II I 

W MH . C- C -CH, 



10 
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6-(A-azaBtyryl)-7-t3-(4-tert-butylbens- 
aml do) -2 -hy dt 03cy-4 -oxo -1 -phenyl Idene ] -1 , 2- 
dlphenyl -3 (7H) -Indolizinone 

0 O CH, 

I' -NH - C - > - C - CH, 

Y °« 

jj'' - CH-CH - < > 



7-[3- (4-teT t-butylbenzamldo) -2-hydroxy- 
4>oxo*l-phenylldene] -1 ,2-diphenyl-6-(3- 
15 hydroxypropyl) -3 (7H) -Indolizinone 

ft 6 CHs 

W .HH - C - < > - C - CH, 

CH« 

20 Y °^ 

^<j-CH,CH,CH,OH 



7*[3-(4-tOTt-butylben2amldo)-2-hydroxy- 
4*oxa«*l-phenyl Idene ] -6-cttrbonethoxy -2 ,3'* 
di phenyl -*1(7H) -indolizinone 

O 6 CH, 

.NH - C - < 3* - C - CH, 

Y ^OH 
^ ^- - COCH, 



35 



0 ii « 



10 



15 



25 
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7-[3-(4-tert-butylbenzainldo)-2-hydroxy-4- 
oxo-l-phenylldene ) -2 .S-diphenyl-S-methyl- 
cazbaayl-l (7H) -indolislnone 



O CBa 



li " J"'*. • 

yr\y^'C"( ). - C - CH, 

V ^\ CH» 

^Jl ' n ' 
0 



7- t3- (4-tez t-butylbenzamldo) •2-hydroxy-4- 
2 3 -1 • 2-diphenyl -S-aethyl- 

3(7R)-li&dollslnone 



0 CBa 



^HH - C - .( ). - C - CH, 

II II I 



20 y"^OH 



7 -t3- (4-tert-butylbensaiiildo) -2-hydToxy-4- 
oxo-l-pbenylSdene]-6,8-dlaeChyl-l,2- 
dlphenyl-3 (7H) -indoll sinone 

O ^ CH. 



30 .A.'™ -?-«»• 



35 ♦• 
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7 - [ 3- (4-ter t-buty Ibenzamldo) -2-hydr oity-4- 
oxo-l-phenylldene] -6-di ethylearbaxByl-Z.d- 
diphenyl-l (7H) -indoll zlnotw 

5 0 CH. 

.NH - C - -J $• - C - CHs 

Y 0= 



6 -benzyl -7- 1 3- (4-ter t-butylbenzamldo> -2f 
_ _ hydroxy-4-oxo-l-phenylldene3-l,2- 
1^ diphenyl<-3(7H)-lndoIlzlnoae 

0 O CB« 



- c - < > - c - CH, 



U'' - cm - ♦ 



25 



30 



35 
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L-l(7B)-lndo] 
-oxo-pzopane 

O 0 CHj 

/NH - C - C - CH, 

V OH 
✓ \ ✓ 

0 u 

8 ira - c - c • cHs 
o li ' 

O CH, 



? 'il^ ^P'*^"/'^"^"^ 3- (4-ter t-butylbenzamido) - 
2-hydToxy-4-oxo-l-phenylidexie]-l (7H) - 
Indolizlnone 

0 ® CH» 

II - I 




.Ax*® " - •( > - C - CH, 



10 



15 



0068876 



-59- 



1,2-dl -(4-inethoxyphenyl) -3 (7H) -lndoll«ln©n« 



O 

.CHi 



tf u 



o 

I 

OCHt 



2,3-<H-n-propyl-l(7H)-lndollzlnone 



20 O 

.11 

(CH,),0-j^ ^.-C(CHi), 

V 

25 V 0 

CiH, ^,Ht 

Furthez examples of oxolndollzlne dyes 
30 prepared ftom phenolic couplers are listed below. 
Where available, Xmax values. In nanometers <na), 
are reported In parentheses: 



35 



1 



10 



15 



20 
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D 



(750) 



O 

II ° (750) 



0-: 



0 o 

^•^Y ° (750) ^-^Y *»(725) 

9 U U V 



25 

O 0 
^^^•^Y ° C750) "-^Y (703) 



35 
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~ LI I (j-C-BHC,H*OH ci-y \^ 

5 VV 0 . KM 

A ^'""^^ 0 <745) 



10 



ii'' i'' ^ji -C-NH(CHa )f OCCHCCH, ), CHsO-/ 
^.^ ^.^ Oft X 



20 o y O 

3° CM,0 OCH, 



35 



m 
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« 5? « 

y I ij ^ » K ✓"-OK 

* ^^•^'Y (768) Y (695) 

" o o 0 

B A " 

Y (676) D (700) 



O 0 

U . S . 

(CH,),C-.'' ^jj-C(CH,), ii'^ i 0"*^ 

Y C688) ^'"^ Y (730) 

? o o 

A / / \^ \-cm-t >-coCxH, 

Y (740) A <7*7> 



25 



U 



35 



o- 
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^•^Y ^-0 (760) 

/ N ci 

r ^« Br 



20 X^xV " 



° O 

« « ..... CH> 



^* Y ^'"^ ^^^^^ 

J Y ^s-CNH(CHi),OC(CHi)%CH. (750) 
30 ^g'^ 

u u 



35 
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Jo 

^l'' \"CNHCH(CH,), (750) 

10 o ^ 

J 0 o 

J ^1 ^jj-CNH(CH,),OC(CHi)i.CH, (750) 

15 « « * 

Qxolndollzinluffl dyes according to the 
Invention are also formed from reaction of an 

20 

aniline coupler with an oxbindolizine compotmd. 

Such dyes are represented by the structural formulae: 



25 



30 

9 



35 



(XV) 



(XVII) 

25 



30 



wheTcln 

35 



0068876 



-65- 



y 



10 

0 



(XVI) jgt% 



20 R**r^V® 

o 



T fi X? and 



-66- 

R»«, 37\ R". R»» and 

R^^ are Individually aryl containing 6 to 
14 carbon atoms , such aa phenyl , naphthyl^ 
anthryl» nethoxyphenyl and methoxynapbthyl ; 
aralfcenyl containing 6 to 14 carbon atoms, 
such as 2«2*diphenylvlnyl9 2*phenyl-' vinyl » 
2«-naphthylvinyl and 2-methyl-(2-pbenyl« 
vinyl); alkyl containing 1 to 18 carbon 
atoms » such as methyl » ethyl , Propyl » decyl 
and eicosyl; or R^* and R^'» R** and 
R* * » R' * and R* ^ together represent 
the carbon atoms necessary to complete a 7* 
or 8«*member cyclic structure « 

R^«/r'* and R" are individually 
hydrogen, all^l containing 1 to IB carbon 
atoms, such as methyl, ethyl, and dodecyl; 
cyano; acyl containing 2 to IB carbon 
atoms, such as acetyl, propionyl, 
2*ethylhexanoyl and stearoyl; carboalkoxy 
containing 2 to IB carbon atoms such as 
carbomethoxy, carboethoxy and carbobutoxy; 
aminocarbonyl , me thylami nocarbonyl , 
dimethyl ami nocarbonyl and ethylamlno* 
carbonyl; acyloxy containing 2 to ^18 carbon 
atoms, such as acetoxy, propionoxy, 
butyroxy and lauroyloxy; bromine and 
chlorine ; 

R»», R" and R" are individually 
hydrogen; chlorine; bromine; or, alkyl 
containing 1 to 18 carbon atoms, such as 
methyl, ethyl, propyl and dodecyl; 

R'*, R«*, R" and R»* are 
individually hydrogen or substituents that 
do not adversely. affect the desired 
Indolixinium dye, such as allgrl cental xilng 
1 eo. 18 carbon atoms, such as methyl. 
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10 



15 
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eehyl» propyl, decyl, and lauxyl; 
cycloalkyl, such as cydoalkyl containing 6 
to 20 carbon atoms; straight or branched 
chain alkenyl containing 2 to 10 carbon 
atoms; or R»» and R«» together 
represent the atoms necessary to complete a 
5- or 6-fflember heterocyclic ring with the 
nitrogen atom to which they are bonded, 
such as atoms completing a pentamethylene. 
ethyleneoxyethylene or ethylenesulfonyl- 
ethylene group which forms a ring, or a 
Julolidyl group; 

R»»», R»«. R". R«" and 
R**" are individually hydrogen; fluorine; 
chlorine; bromine; alkyl containing 1 to 6 
carbon atoms; cyeloall^l containing 5 to 12 
carbon atoms; alkoxy containing 1 to 4 
carbon atoms; phenoxy; alkylthio, such as 
alkylthio containing 1 to 4 carbon atoms; 
arylthio. such as arylthlo containing 6 to 
20 carbon atoms; and groups represented by 
the formula -MH-XR»« in Vhich X Is -CO-. 
-COO- or -SOs-, wherein R»« la as 
defined above; and 
" R". R". R", R", R»»" and 

R* • are individually hydrogen and all^l 
containing 1 to 6 carbon atoms; and 
is an anion as defined above, 
such as CFtSOa, BF*® and 
30 Br®. 

Examples of related oxoindolisinlum and 
oxoindolixine dyes are: 



35 



20 
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7 - (2-N,N-diethylamlno-l-ethenyl) -2 ,3-dl > 
(4-Dethoxyphenyl) -l-oxolodoli rlnlun fluobozate 

CiB,-1M:iHs 
I 

CH 
II 

CH 



(610) 



7-(2-N,N-dlethylamlno-l-ethenyl)-l,2-di- 
plieayl-d-oxoindolicinlua Iodide 

CH-CH-H(C2Hs)x 
V I ir .and 



2 , 3-dl - (A^methoxyphenyl) -T-dinethylaalno-l- 
oxolndolizlnlum Iodide 

y I I» 



10 



25 



30 
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Further examples of oxolndollzlnlum 
dyes are listed below. Where available » Amax 
values y In nanometers (nm), are reported In 
parentheses. In Instances 'vAiere two cVmax 
values are reported, both value Intensities are 
approximately equal. 

T 

u u 

D (755) 



rnsst, CF.SOb® 

<CH.).C..( A/ 

... « 

(CH,),C-.( 

cm 

.A. 



(840) 



).-< >-CH.CH-< ><® cF,S0f 



35 
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OH 
1 

H,C 0 

X,^,)-CH-CH-CH-CH-.(*°|)-H®(CH, ), 
(CHi).(r^^ . 0 (870) 

A <"'» X' (7S0) 

X It 

A J 



11 • • 



-71- 
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U < S >-MH 



0= 



II. II 



A® I'T^i 
i >™» *N.A.x' 

./s (710) ^. (730, 790) 



r (700) 5 (690) 

A .1' i ii 



S > -N-CiBs 
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Many useful oxolndollzine dyes according to 
Che inventloti are formed from the reaction of an 
active methylene coupler with a suitable 
oxolndollzine compound. Especially useful 

5 oxolndollzlnes are dyes formed from the reaction of 
ketomethylene couplers* methylpyrylium couplers and 
methyllndollzlnium couplers with appropriate 
oxolndollzine compounds* Examples of useful 
Indolizlnone dyes formed from active methylene 

10 couplers are represented by the formula: 

(XVIII) and (XVIIIA) 

R"« - C - R*" R»" - C - R"» 

V V 

R**»./Y Y V 



wherein: 

20 



25 



30 



35 



R*»* and R"** are Individually aryl 
containing 6 to 20 carbon atoms » such as 
phenyl 9 naphthyl» anthryl* methoxyphenyl 
and methoxynaphthyl ; aralkenyl containing 6 
to 20 carbon atoms p such as 
2,2-dlphenylvlnyl» 2--phenyl vinyl, 
2-naphthylvinyl and 

2-methyl^(2-phenylvinyl); alkyl containing 
1 to 18 carbon atoms » such as methyl, 
ethyl, propyl, decyl and lauryl; or R**' 
and R'*^ together represent the carbon 
atoms necessary to complete a 7- or 
S-member cyclic structure;. 

R*«» and RV»* are Individually 
electronegative groups, such as aryl 
containing 6 to 20 carbon atoms, such as * 
phenyl and naphthyl; cyano; acyl containing 
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2 to 18 carbon atoms « such as acetyl , 
propionyl and butyryl; carboalkoxy - - 
containing 2 to IB carbon atoms, such as 
car borne thoxy» carboamyloxy and carbobutoxy; 
amlnocarbonyl containing 2 to 18 carbon 
atoms such as unsubstituted aminocarbonyl» 
oethylaminocarbonyl , dimethylaml nocarbonyl 
and e thy lami nocarbonyl; and R*** is 
alternatively hydrogen. 

Examples of oxolndolisine dyes formed from 
active methylene couplers are shown below. Where 
available, Xmax values, in nanometers (nm), are 
reported In parentheses: 



• 



15 



20 
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7 - Cd 1 acety imechy 11 dene) -1 » 2-dlpiienyl-3- 
(7H) -indollzinone 

d O 

11 II 

(410, 480) 

.A. 



> B 

i» / So 



7 - (dibenzoy Imethyl Idene) -2 , 3-di pheny l-l- 
(7H) -Indolizlnone 

O 0 
II II 



(610) 



O 



7*Canllloocarbonyl benzoylmethylldene) - 
2 , a-dlphenyl-l (7H) •Indollziaone 



30 




-75 
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6 -cyano -7 - (di acetylmethylldenft) -2,3- 
diphenyl) -1 (7B) -Indollzlnone 

O O 

II II 

(530) 

V V 



7-* (dl cyanomethylldene) «2 » 3 -dl phenyl •1(7B) < 
Indollzlnone 

A (555, 590) 



7- (l*cyano-l<*phenylmethylidene) -1 
dlphenyl*3(7H) -Indollsioone 
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7 - (1 -oainocazbonyl -I -phenylneChylidene) - 
2 ,3-dlphenyl-l (7H> -Indollzlnone 

u 



7- (dlcazboechoxymetbylldene) -2 > 3-dlphenyl- 
I (7H) -Indoll zlQone 



HsCiOaQ^^COaCaHs 



.A. 



i 



2 , 3-dipheayl -7- (2 , 2-dlmeChyl-4,6-dlozo- 
1 , 3-di oxaiqrl Idene) -1 (7H) -Indoli zioone 



HtC /3Bi% 

^ \> (560. 580) 

U 
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0 0' 0 
II II II 

CHi -C-C-C-CH* NC-C-COCiHt 

V (599) If (553. 590) 



0"^/-^° oJf 



U V 



o 0 
n II 



25 



U (580) (590) 



« -NHC-C-C-C (CHi ) » \ 
20 U O'^'^s 



y O' 



0 0 HiC ^CHa 

II n 



(CH» )i C-C-C-C-CFi \> 
H o-i^ ^»-0 

jj-^ (570, 603) $ (600) 

30 o-j^jr^ "'C-g^ 
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H,Q^ ^ca» 0 0 

A ^"^^ ^ 590) 

OP oir.^V 



T I 
OCH] OCHi 



X ^563) il (560) 

A J A J .OCH. 



/■(. iv CH,Q .< V-l' 



I I 

ii>Ct,-t t-a,H( 



U (A60) j) (540) 

» ,1' J' I' 



H,C CH, 

t-C*H, 
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A/CN <540) .^^^ (570) 



10 



0 

II 



CN>C-C-OCsIls S I 

I' \^ 9 



15 i 



(560) OjN-C-CH-CHiC-^ _ J. 

I' ! 



J V=.'- WOO) 



0=T 



B (440) J (615) 

.A. S 

OCHi 

30 ^. 



(640) oJs^^=0 (615) 

S D A 
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O 0 0 0 

11 II 11 II 

CHiC-C-C-CH, 4>-C-C>C-0CiBs 

II (600) 11 (590) 

H*CO OCRi RiCO OCHi 

GO 0 
II II n 
CHiC-C-C-CtBs ^-C-C-CN 

l' (590) V (600) 

" X ^. X ^. 

20 ^.'^ '^.^ ^.'^ 

• I II 

HsCO OCHi HjCO OCHi 

0 0 ^-C-CH 

11 II U 
♦ -C-C-C-* \ 

25 I' (610) I' I' (610) 



30 5^^^/- H»CO OCHi 

II 
H«C0 OCHs 



35 



20 
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O O 

n n ,, 

CHtO-C-C-C-OCHa J* 



NC-C-CM 



10 «»C0 OCH, 
H*CO OCHi 

0 0 0 

II « It 

HC-CM CH,C-C-CCH, 
IS n (595) y (565 ^qqj 



y y 

Ht CO OCBi 



O 
II 



25 



0=>; 



If^ (610) 0=f^Xo C445) 

A 



tf (610) 0=\ y= 



H»C0 OCH« 



35 
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• 



♦ o 

mOi -c-CH-cai»c-* or \ / \) 

(610) ri (565, 605) 

I! V Ii V 

\ \ 3 I' Loch. 3 I' I 

\ V 

Hi CO OCH» 

l« i >-SOi-C-C(Br), 

- Y Y 

HiCO OCH» 

O O .NHSOxCicHss 
(CH»),C-C-C-C-NH-^ V 

A I" <**®> 

• ♦ n 



or 



0 CtHs CHa 

11 I ^•=«v I 



0 O .NHC-CH-O-r >-C-C»H, 

% ^- -HN-C-C-C-< y H,C-CiCH, CH« (610) 



OCH. •'^ \ 
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C615) 



5 

V u 

Y V 

Ha CO OCB« 



Kcamples of oxolndollslnlua dyes 
formed fron active methylene coupleTS axe 
xepzesented by the formula: 

(XIX) 

I i 

20 ^C^ 

II 

CB 



25 



Vyi 



wherein 



30 



35 



31? 1b an anion as defined above; 

R**« and R**» aze individually the 
same as R^*' and R"^; and 

Z represents the atoms necessary to 
eomplete a chromophore^ such as the carbon^ 
hydrogen, oxygen and nitrogen atoas 
necessary to coaplete a heterocyclic group » 
such as a pyranylidene, lndollzinylidene« 
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thlopyranylidene, selenopyranylidene, 
coumarlnylldene, or pyrazollnonylldene 
group. 

Examples of oxolndollsialum dyes formed 
5 froB such active methylene couplers are as follows: 

2 , 3-dlphenyl-7 - t (2 , 6-dlphenyl-4- 
pSchlUlte*^"*'^^^^'^"®****"*^'*^*'*"*'*'' 

V V 
II 

CH C10»® 
15 f'S 



20 2,3-diphenyl-7-I(2,3-dlphenyl-7-l(7H)- 
indollzinonyUdene)methyl]-l-Jndoll- 



-r— --""-"jwwButs/Biecnyxj-x-xnaoil- 
zlnonSum tzlfluozomethane sulfonate 

^. i 

Ji. L 



25 



,r V (780) 
o ♦ 



30 
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2 ,3-dJphenyl-7-I (2,6-dlpheDyl-4-thlQ- 
pyranylldene)methyl]-l-JndoH«inonlum 
txifluozonethane sulfonate 

II _ 
CH cr»so»® 

(730) 

I* 1 



CH (640) CH (675) 



U II ji if 

CH (690) CH (725) 
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10 



n C10»® 
CH 



(657) 



Another class o£ oxoiodolizlne dyes accord- 
ing to the invention is represented by the fomula: 



15 



20 



25 



30 



35 



(XX) 



t-lU<'>.(R".), 



(R»"). 



wherein: 

R*»" and R**» are individually aryl containing 
6 to 14 carbon atoms; or, alkyl containing 1 to 20 
. carbon atoms; 

. R^** Is CH, phenylene Or naphthylene; 
R*'^ Is phenylene or naphthylene; and 
n and m are individually 0 or 1. 
Examples of aryl groups which are suitable for use as 
R'** or R*** Bubstituents include unsubstituted or 
substituted phenyl, naphthyl and anthryl. 

Examples o£ alkyl groups which are suitable for use as 
R*"* or R»»» substltuents include methyl, ethyl, 
propyl, t-butyl, decyl, lauryl and eicosyl. 

In oxoindollzine dyes according to the formula ^ 
containing R»" and R»»», the oxoindollzine moiety 
represents a group completing an organic chromophore to 
produce the desired dye. Examples of such compounds are: 
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l , 2-bls [ 7- (1 . 2-dlphenyl -3 C7B) - 
i ndol i 2 1 nonyl i dene) ] ethane 



10 



(CH)- 



(685) 



1 ,4-bl8 [ 7- (1 , 2-dlphenyl -3 (7H) -IndolS • 
Blnonylldene)]-2»5'>cyclohexadlene 



IS 



20 



I' V 



• •sr.* JD 



25 



1 ,4-M8l7-(l ,2-dJphenyl-3(7H) - 
indollzinonylldene)]- 2»3-benzo-2,5- 
cyclohexadlene 



30 



|)W 



0 V 



m 
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7,7' -biB[l ,2-di-n-pcopyl-3(7H) - 
Indollzbnylldene] 



10 



CHiCHiCHi-p*^ 

K"> — 

o ^ 



J 1 



7 » 7 • -bis - C 1 , 2 -pentame thylene-3 (7H) • 
Indolizonylldene] 



15 



20 



I I 



25 



30 



35 



1 , 2-biB-C2,3-dl- (4-fflethoxyphenyl) - 
lC7H)-lndolizinoaylldene]ethane 



CH 
V 

✓ V 



J) 



OCHi OCHt 



(790) 



89 
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(740) 



10 



15 



20 



25 



30 



C(CH»)» 



(803) 



(790) 



[ 



C,H,-.- 
CsHt 



C(CIii)» 



(725) 



H. 



(725) 



35 
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1 >-X ✓•■< II 



(740) 



HJ+ ^'-CH-CH-.^ )n-.^ (840) 



Hjccor > 
II 
o 

Examples o£ other dyes within the 
above structures (I) and (II) are as follows: 



M-benzy 1 •4-{7*t2,3-dl (4»inethoxypheny 1 ) - 
3-lndollzlnolyl] pyrldlnlim bromide 



CH. -.('""). 

.A* 



J Br® 

« i. 



-OR 



1 » r ti 

CHtO OCHj 



(590) 
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7 -[ 4- (N-benzylpyz idyll dene) ] -2 , S-dlphenyl- 
1-hydroxy Indolizlnlua chloride 

Y 



15 



30 



35 



7-[4- (N-benzylpyxldylidene) 1-2 .S-dlphenyl- 
1-lndollzlnone 



20 " 

I 



/X >-CHi-# (590) 



I 

OCHj 
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/CH»)»-^ ^•-NHC-CH 
J!»—/'^n *"* O <«30, 690) 

V^^ .A. 

<\ V 

N .A. 

I 

OB 

Another class of dyes aceozdlng to the 
invention Is represented by the formula: 

(XXI) 

^.^/(CR» » *)p(CR» » •)^(CR» » •)^(CR» » 0_(CR» » »«)^.Ri > • 



wherein 



xP Is an anion as de£ined above , 
preferably an acid anion such as 
methane8ul£onate» trlfluororaethane* 
sulfonate^ para*tolueneaulfonate 
BF«° bromide » chloride^ Iodide and 
sulflnate; 

R"* and R*** are individually aryl 
containing 6 to 20 carbon atoms; aralkenyl 
containing 6 to 20 carbon atoms » and all^l 
containing 1 to 20 carbon atoms; or R*** 
and R^'* together represent the carbon 
atoms necessary to complete a 7* or 
8*member cyclic structure; 
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R*", R»»», R"« R»" and R«"* 
are Individually hydrogen; alkyl containing 
1 to 18 carbon atoms; phenyl; cyano; 
carboxy; carboxamide; and carboalkoxy^ 
5 containing 2 to IB carbon atoms; at least 

one of R*»*, R>»», R"*, R»" and R*"* 
is hydrogen; 

R*^* is an electropositive or an 
electronegative group necessary to complete 
10 A chromophore, such as amino « anilino» 

nitrophenyl^ quino» pyranyl^ Pyridyl^ 
indolizinyl» Julolidyl and thiopyranyl; 

P, q» 1^ a and c are individually 0 or 1; 
any free bonds being satisfied by hydrogen 
15 unsaturated bonding as required* 

Aryl groups which are suitable for use as 
R*** and R**" substituente include unsubstituted 
or substituted phenyl » naphthyl» anthryl^ 
. methoxyphenyl and methoxynaphthyl. 
20 Examples of aralltenyl groups which are 

. suitable for use as R*** and R^*» substituente 
include 2»2-diphenylvinyl, 2-phenylvinyl, 
2-naphthylvinyl and 2-methyl-(2-phenylvinyl) . 

Alkyl groups which are suitable for use as 
25 to and including R^*^* include methyl, 

ethyl ^ propyl, t-butyl, decyl and lauryl* 

Examples of compounds within this class are 
as follows: 

30 7- [2- (4-N,N-dlmethylaminophenyl-l-ethenyll- 

2,3-diphenyl»l-indolizinonium fluoroborate 



5 J "*» 



35 
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2 , 3 -dlphenyl-7- [ 2- (9-J uloU dy 1) -1 -e thenyl] 
l-lndollzinonium trlfluozoaethane sulfonate 



CF.SO,® (837) 

2 , 3-diphenyl-7-[3- (2 , 3-dlpbeiiyl-4 (4H) - 

pjrranylldene-l-propenyll-l- 
Indollzlnonium per chlorate 

)— CH=CH-CH=.^ (840) 



7-t 2- (4-N,N-diDethylamlnonaphthyl) 
ethenyl ] -2 , 3-dlphenyl-l- 
indollzinonlum £luoroborate 



7 •[A- (A^dlnethylamlnophenyl) -1-butadienyl] - 
l»2-dipheiiyl«'3-lndollzlnotiiua trlfluoxo*- 
methane sulfonate 



J, 



CRs 



CF.SO,® (885) 



0068876 



15 



1 - (3 , 5-dl- ter t-bu tyl -4>oxo -l-phenylldene) - 

2- I 7- (2 , 3-dlphenyl-l - (7H> -Indolizinon- 
ylldene) Jethone 

X(CH,), 



*^ "^CCCH,), (690) 

2 ,3-dlphenyl-7-[2- (4-nltrophenyl)*l«* 
10 etbenyll-l-indolislnol Bodiunn salt 

I' li" 



2 ,3-dlphenyl-7-C 2- (2 ,6-diphenyl-4- (4H) ■ 
pyranylidene)-l-ethylidene]-l*hydroxy- 
(7H)-lndolislnluB perchlorate 

20 ... 

^OT CIO,® * 



25 

2 ,3-dipheayl-7-[2> (2 , 6-dlptaenyl-4- (4H) - 
pyranylldene) •1-ethylldene] -1-acetoxy- (7H) - 
Indollzlnliim perohlorate 

30 ' )— CH-CH"(*"')0 ' 

J_— i" - (710) 

♦'^ "^OCOCH t * . CIO*® 



35 
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7- (2 »2-diacet7l-l-ethenyl>-2 .3- 
dlphenyl-1-lndollslnol sodium salt 

CHi 

„_g C.0 

r ^ONa CH, 

2,3-dlphenyl-6-C2-(4-nltzophewl).l. 
echenyl ] -1-lndollslool 



I ' ^ 7 - (2 , 3-dlphenyl-l - (7H) -Indoli zlnonyli - 
dene) ]-2-[4- (2. 6 -di phenyl -4 (4H) -pyranj 11- 
dene)] -ethane 

^•-CH-CH— ^ S-0 



7- (3, 3-dl acetyl-l-propenylSdene) -2 , 3- 
diphenyl-1- (7H) -Sndollzlnone 



CHs 
,C-0 



♦v )--CH-CH-C^ 

V 1 7^ 

/ CH, 



10 



20 



25 
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7 -Cl-cyano-2- (4-dlinethylamlnophenyl) -1- 
ethenyl ] -1 , 2-dlphenyl-3-lndollzlnonlum 
' trlfluorooethane sulfonate 

CN 

/ \ CF,SO,« 



1 , 2-dl«terC«butylplienyl-7- C4» (4«-dlineChyl«» 
amlnophenyl) -1- (1 • 3*butadienyl) ] -3-indol* 
izonium trifluoromethAne sulfonate 



30 



1 B I Jl CPiSO.*' 



2 ,3-dlphenyl-7-4- (2.6-dlphenvl.4(4H) - 
pyranylldene) -2-(2-butenyl) 
indollzlnonlum trlfluoroiaethane sulfonate 

♦v^X .>-C-CH-CH-f >-0 

« I. \ 

CIO*® 

Additional comipounds of this class are 
sbown below in' Tables I and XI : 
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A further class of dyes according to the 
Invention is represented by the structural formula: 



(XXII) 



10 



15 



20 



25 



wherein : 

R**» and R»*» are Individually aryl 
containing 6 to 20 carbon atoms; such as 
phenyl and naphthyl; or» all^l containing 1 
to 18 carbon atoms » such as methyl « ethyl, 
propyl p decyl and lauryl; 

R^'^ is cyano» carboxy, formyl, acyl 
containing 2 to IB carbon atoms* such as 
acetyl, propionyl and lauroyl; carboalkoxy 
containing 2 to 18 carbon atoms, such as 
carbomethoxy, carboethoxy and carbobutoxy; 
or amlnocarbonyl containing 1 to 18 carbon 
atoms, such as unsubstituted amlnocarbonyl, 
methylaminocarbonyl and dimethylamino* 
carbonyl which enables the coiopound to be a 
dye. 

The compounds In this class are shown In 
the enol form, rather than the keto form. Examples 
of compounds within this class are as follows: 



30 



7 -cyano-2 , 3 -diphenyl-l^indoll slnol 



35 



CK 

.A. 

J A' 



(405) 
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7 -f ora^rl -2 , 3-d J - (4-aethoxyphenyl) -1- 
indollzlnoi 

O 

5 " 

CH 

.A. 

J V 
I I 

CH«0 OCRa 



15 



20 



6-aiiilnocaxbonyl-2 , 3-dlphenyl-l -Indollsinol 

A v 



8-caxboethoxy-2 , d-diphenyl-l-Sndoll slnol 
25 o 



30 4^ \ 



35 
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7 «carboxy-2 , 3-dlphenyl-l-lndollzliiol 
COOH 




(420) 



The oxolndollzlne dyes according to the 
invention are prepared by a method comprising react- 
ii^S (A) a suitable pyridine compound vith (B) a 
cyclopropenone compound, generally a photosensitive 
cyclopropenone. The resulting oxoindolisine or 
oxoindolizine compound is a new dye or a new dye is 
produced from the resulting oxoindolisine or oxoin** 
dolizinium compound by reacting the product with an 
appropriate color*£ormlng compotxnd. such as a 
color -forming coupler. Such a method is illustrated 
by the preparation of dyes represented by formulas I 
and II above comprising the steps: 

(1) reacting (A) a pyridine compound with (B) a 

cyclopropenone compound and optionally: 

C2) reacting the resulting product from (1) 

with a color •forming compound, such as a 

color-forming coupler, preferably in the 
. presence of an oxidizing or dehydrating 

agent that catalyzes formation of a dye. 
Some of the compoxmds produced in step (1) 
are dyes which absorb in the visible region 
of the electromagnetic spectrum. 
Optimum methods for preparation of dyes 
according to the invention will vary, depending upon 
the desired dye, the starting material, the 
cyclopropenone, the color-forming coupler, the . 
pyridine compound, solvents present, reaction 
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temperature, concentration of reactahts and catalyst 
present* The cyclopropenone and pyridine compounds 
^ are mixed In about stoichiometric concentrations. 
Hovever, it is often useful to mix the reactants 
with an excess of the pyridine compound to provide 
better yields or different isomers. 

The reactants for forming a dye according 
to the invention can be mixed in a suitable reaction 
medim. For example, the cyclopropenone and pyrl- 
dine compounds are mixed in an appropriate reaction 
medium, such as an organic solvent or medium that 
forms a coatable composition, for subsequent 
utilisation of the dye which is formed. 

A reaction medixm which, comprises a solvent 
for the reactants is most useful . A useful solvent 
Includes, for example, pyridine, .chlorinated hydro- 
carbons, such as methylene chloride and chloro- 
benzene, toluene, dloxane, and tetrahydrofuran. 
Pyridine and some pyridine related solvents, such as 
A-picoline, are especially useful in producing 
isomers. The reactants are mixed at room 
temperature (about 19*C) and then heated to within 
the range of about 50 to about 150*C. The optimum, 
reaction temperature will be influenced by the 
choice of solvent, the particular reactants, the 
desired dye, and other described factors. 

When a dye according to this Invention is 
formed by the reaction of a cyclopropenone with a 
pyridine compound and suitable color-forming 
compound, such as a color-forming coupler, it is 
preferred that the reaction be carried out in 
chemical association with an appropriate oxidant, 
such as elemental Iodine, oxygen, copper bromide, 
copper chloride, copper acetate, benzoyl peroxide or 
copper acetyacetonate. The concentration of oxidant 
will vary, depending upon the particular reactants. 
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processlng conditions » desired dye» and reaction 
medium* An oxidant is especially useful in the 
reaction o£ a eyelopropenone with a pyridine 
compound and an active methylene coupler. 

5 In preparing an oxolndolisine dye by the 

reaction o£ pyridine compound with a eyelopropenone 
compound, the condensation is generally carried out 
in a solvent. The concentration o£ reactants is 
generally about stoichiometric. However, an excess 

10 of pyridine or picoline is often useful. The reac- 
tion temperature is generally within the range of 
O^C to .9?^C. The reaction is preferably 

carried out in chemical association with an oxidant, 
such as copper ions or air. 

An especially useful method according to 
the invention comprises preparation of a dye repre- 
sented by the structure (XXI) coaprlslng reacting a 
compound represented by the structure 



25 



30 



It'* • R" 



whexein 



7^, R»», R«* and R«* aze as 
defined above, 
with an aldehyde or ketone xepzesented by the formula 

(XXIV) 

o 



wherein 



m 



20 
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R*" and R"» are individually 
hydrogen or eubstltuents that do not 
adversely a£fect the oxolndollElnlum dye, 
such as alkyl containing 1 to 20 carbon 
3 atoms » for example, methyl, ethyl, propyl, 

butyl, decyl and lauryl; aryl containing 6 
to 20 carbon atoms, such as phenyl, tolyl> 
and naphthyl; or a heterocyclic group, such 
as pyridyl and Julolldyl; and at least one 
10 of R*** and R*** is a monovalent group 

which completes a chromophore as defined* 
Such compounds include, for example, pyryllum, 
f lavyllum, dlmethylamino benzaldehyde and clnnlmal* 
dehyde compounds. These reactants (XII) and (XXIV) 
15 are reacted in*-about equimolar proportions in a 

suitable solvent, such as acetic anhydride, with or 
without a catalyst, such as pipeiridine or sodium 
acetate, at a temperature within the range of about 
20^C to about 140^C. The resulting dye crystallizes 
from the medltim or is precipitated by addition of a 
non-'solvent, such as water, ethyl ether or cyclo*- 
hexane. An example of such a method according to 
the invention is a method of preparing a dye repre« 
sented by the formula: 

25 



• mm 



*- > - CH - CH - y )— iC® 

0 CFSO,^ 



compxSslng the step: 

(1) reacting a compound represented by the formula: 

35 



t 
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CHsCOOH 



i ® V 

y CF,SOi® 



< > < > 
vith a compound represented by the £ornula: 



O 
II 

CH 

.A. 

's.A> 



Another method of pzeparlng dyes according to 
the invention comprises reacting an indolisinol 
represented by the £ornula: 

(XXV) 
wherein 

R*** and R»*» are individually aryl 
containing 6 to 14 carbon atoms , auch as phenyl, 
xylyl, methoxyphenyl and naphthyl; or, slliyl 
containing 1 to 20 carbon atoms, such as methyl, 
ethyl, propyl, decyl and lauryl; 



m 
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R*** Is hydrogen, cyano, carboxy, fonuyl, 
acyl containing 2 to 18 carbon atoms, such as 
acetyl, proplonyl, and lauroyl; carboalkoxy 
containing 2 to 10 carbon atoms, such as carbo- 

5 methoxy, carboethoxy and carbobutoxy; or amlno- 

carbonyl containing 1 to 18 carbon atoms, such 
as unsubstltuted amlnocarbbnyl, methylamlno- 
carbonyl and dlmethylamlnocarbonyl; and alkyl 
containing 1 to 18 carbon atoms, such as methyl, 

10 ethoxy, propyl, butyl, decyl and lauryl; 

R'*' Is hydrogen or all^l containing I to 4 
carbon atoms, such as methyl, ethyl, propyl and 
butyl; 

R*" Is alkyl containing 1 to 18 carbon 
15 atoms, such as methyl, ethyl, propyl, butyl, 

decyl and lauryl; or.aryl containing 6 to 14 
carbon atoms, such as phenyl, tolyl, xylyl and 
naphthyl ; 

with an active methylene coupler, such as repre- 
20 sented by formula (IX). The Indollzlnol repre- 
sented by formula (XXV) and the active methylene 
coupler are reacted In about equlmolar proportions 
In a suitable solvent, such as acetic anhydride, 
preferably with a catalyst, such as plperldlne or 

25 sodium acetate, at a temperature within the range of 
20'C to 140*C. The resulting dye crystallizes from 
the reaction medium and Is preferably precipitated 
by the addition of a non-solvent, such as water, 
ethyl ether or cyclohexane. 

30 *iany oxolndollzlne and oxolndollzlnlum dyes 

within Structures I and II are useful In Imaging, 
such aiB In photothermographlc Imaging or in laser 
recording and reading applications. Especially 
useful dyes according to the Invention are compounds 

35 that are Image dyes or, alternatively, are capable 
of forming image dyes. Selection of an optimum 
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Indollzlnone or Indollzlnlua dye will depend upon 
such factors as the desired use« processing condi- 
tions, desired image, particular components with the 
dye, exposure means to form an image, and stability 
of the dye. 

The following examples are included for a 
further understanding of the invention. 
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Example 1 — Preparation of 7,7*-(l,2-ethane*(E)- 
diyl 1 dene)bl8 *1 » 2 -di - (4 Htert-butyl- 
phenyl) -SCyH) -indollzinone 
A solution (10 percent by weight) of 
2,3-dl(4-tertlarybutylphenyl) cyclopropenone» in 
4-plcollne (pyridine compound) » was prepared 
containing a trace of cuprlc acetate (catalyst). 
The solution was sparged with a stream of air to 
provide agitation and excess oxygen. The solution 
was heated on a steam bath to 80®C to 95*C for 15 
minutes. A pasty cyan-colored slurxy resulted. The 
resulting mixture was filtered to remove excess 
plcollne, and the colored solids washed with 
acetone. The solids were dried under vacuum to 
remove the acetpne^washed solvent. A 25 percent 
yield of the desired dye was obtained based on the 
cyclopropenone starting material. The dye had a 
maximum absorption at 695 nm In chloroform aolu* 
tlon. The structure was confirmed by mass spectro-* 
scopy, nuclear magnetic resonance. Infrared spectral 
analysis and x-ray diffraction. 
Example 2 — Preparation of 7-(4-Pyrldyl)-2,3- 
dl - (4-me thoxyphenyl) Indoll cinol » 
Benzyl Bromide Salt 
Equlmolar amounts of benzyl bromide and 
4,4'-di*pyrldlne were dissolved in N.N-dlmethyl- 
formamlde to form approximately a 10 percent by 
weight solution. The solution was heated for 10 
minutes on a steam bath at 95*C to form the quater- 
nary salt of blpyrldlne. The reaction mixture was 
cooled slightly, and an equlmolar amount of 2,3-dl* 
(4*methoxyphenyl) cyclopropenone was added to the 
solution. The reaction mixture was heated for 15 
minutes and quenched in excess cold water. A aolu* 
tlon of 48 percent hydrobromlc acid was added to the 
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vater-^N^N-dimethylforaamide solution to precipitate 
the desired dye product. The precipitated dye vas 
removed by filtration and dried under vacuum. The 
dye had a maximum absorption density at 535 nm in 
5 chloroform solution. The desired dye structure vas 
confirmed by mass spectroscopy, nuclear magnetic 
resonance and infrared spectral analysis. 
Example 3 — Preparation of 7-Dlbenzoylmethyl- 
idene-2»3-di (4-methoxyphenyl)«^ 
l(7H)-lndolizinone 
A 10 percent solution of 2»3*di(4*methoxy* 
phenyl) cyclopropenone in pyridine was refluxed 
under nitrogen for 15 minutes. The resulting solu- 
tion vas cooled slightly^ and an equivalent amount 
15 of dlbensoylme thane based on the cyclopropenone vas 
added to the green solution. The reaction mixture 
vas refluxed for 60 minutes. The resulting reaction 
mixture vas again cooled, and four equivalents of 
iodine dissolved in a small amount of pyridine vas 
20 added to the reaction mixture. The mixture vas 
further heated at 90**C on a steam bath for 15 
minutes. The bright blue solution vas quenched by 
pouring it into cold excess dilute hydrochloric 
add. The desired dye precipitated and vas removed 
25 from the solution by filtering. A 95 percent yield 
of the desired dye vas obtained based on the starts 
ing cyclopropenone. The dye vas chromatographed on 
silica gel to provide a purified product. The maxi- 
mum absorption of the dye vas at 605 tm in chloro- 
30 form solution. The structure of the dye vas 

confirmed by mass spectroscopy^ nuclear magnetic 
resonance and Infrared analysis. 
Example 4 — Preparation of 7-Formyl*2,3*di(4- 
methoxyphenyl) -l«indoll xinol 
Equivalent amounts of 4«formylpyridine and 
2»3-dl(4-methoxyphenyl) cyclopropenone vere 



35 
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dissolved In sufficient para-dloxane to form 
approximately a 10 percent solution. The nixture 
was refluxed at 102*C under nitrogen for 2 hours* 
Sufficient water was then added to the reaction 
mixture to bring it to. the cloud point at 80^C. The 
reaction mixture was then cooled to room tempera- 
ture/ and the product allowed to crystallize* The 
crystals were collected by filtration* and washed 
with a small amount of water. The dried crystals 
were the desired dye. The dye was produced in a 95 
percent yield based on the amount of 
cyclopropenone. The yellow dye had a maximum 
absorption of 435 nm in chloroform solution. The 
structure of the dye was confirmed by mass 
spectroscopy, nuclear magnetic resonance and 
infrared analysis* 
Examples 5-8 ~ 

Other yellow dyes were prepared by a modi- 
fication of the procedure described In Example A* 
The modification consisted of substituting the 
particular pyridine needed to obtain the desired dye 
for the 4-formyl pyridine described In Example 4. 
Structures were confirmed by mass, spectrometry * 
nuclear magnetic resonance and elemental analysis* 
Examples of the yellow dyes prepared are as follows: 

Example 5: 

7-carboxyl-2,3-diphenyl-l-lndollslnol 

COOH 

I V Xmax 430 
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Exaaple 6; 

7-caTbcnBethoxy-2 « 3-di (4-ter t-buCylphenyl) - 
1-indollzlnol 



COOCH« 

.A. 

J ff Xnax 425 

(CH,),Cr ^C(CH,), 



15 

Example 7: 

7-aminoeaz'bonyl-2,3-diphenyl-l-lndollBlnol 

CONHx 
I 

20 >"n 

J £1 Xmax 405 

Eacaaple 8: 

7-cyano-2,3-diphenyl-l-lndollBliiol 

CH 

30 J 

1 V Xnax 410 

35 ^.y^ 



m 
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Example 9 ~ Preparation of l,2-dl*(4-terc-but7l- 
phenyl) -7-[4-(4*dIaethylamlnophenyl)- 
1* (1 »3-butadienyl) ]-3-indollslnonlw 
trifluoromethanesulfonate 
5 Equivalent amounts p£ 4»dlmethylaslno- 

clnnamaldehyde and l»2-dl(tert-butylphenyl«*7r 
methyl -3-lndollzlnonyl trlfluoromethane sulfonate 
vera dissolved in acetic anhydride to form approxi- 
mately a 10 percent solution. The reaction mixture 
10 was heated at 70*90*C for five minutes » cooled to 
room temperature and diluted with diethyl ether and 
the resulting product collected by filtration. The 
crude product was recrystalllzed from acetone to 
furnish the desired dye. 
15 Example 10 ~ Preparation of 7- (4-dlmethyl -amino- 
phenyl ) -2 » 3 -di phenyl -1 -i ndoli - 
zinonlum fluoborate 
A 101 solution of l»2-diphenyl-l-inf3oll- 
zinonlum trllodlde in dlmethylanlllne was warmed at 
20 70-90**C for 10 minutes. The resulting solution was 
cooled and diluted with diethyl ether and the 
resulting solid redls- solved in acetone. The 
desired dye was precipitated by the addition of 
dilute fluoborlc acid to the solution. 
25 Example 11 — Preparation of 7-dlethylamlno-2»3- 

dlphenyl*l->lndolizlnonlum fluoborate 
A 101 solution of 2»3-dlphenyl-l-indoll- 
zlnonlum trllodlde in pyridine was treated with two 
equivalents of anhydrous diethyl amine and heated at 
30 70-90**C for 15 minutes. The reaction mixture was 

cooled and poured into diethyl ether and filtered to 
furnish the crude dye. The dye was washed 
thoroughly with vater to remove soluble salts to 
furnish purified product. 
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Examples 12-14 — Use of Vyes in Optical Disc for 

Laser Writing and Reading 

Qxoindolizine and oxoindolizlniua dyes for 
use in an optical disc vera selected to provide the 
desired characteristics for laser writing and 
reading including among other char acteri sties « the 
desired solubility^ absorption and stability 
characteristics* 

In each of the examples an optical disc for 
laser writing and reading was prepared by coating, 
on a support designed for an optical disc, a layer 
o£ an amorphous composition con^rising a binder, 
such as cellulose nitrate, and an oxoindolixine or 
oxoindoliziniuffl dye having an absorption at a wave- 
length at which .the laser was tuned, such as a 
wavelength in the range of about 300 to about 1000 
nanometers. Optical discs were prepared by tech- 
niques described in. for example. "Disc-Storage 
Technology" by Robert M. White. Scientific 
American^ August 19B0. beginning at page 138. and 
Research Disclosure. November. 1978. Item Ho. 17522. 
the descriptions of which are incorporated herein by 
reference. 

The dyes of Exan^les 12, 13 and 14 were 
individually incorporated In a coating composition 
containing cellulose nitrate (binder) and cyclo- 
hexanone (solvent). . nte resulting compositions were 
coated on optical disc supports containing a reflec* 
tive metal layer, such as aluminum. The resulting 
optical discs were imagevise exposed to a laser 
emitting at 800 nanometers pulsed at 10 MHz and a 
501 duty cycle in a 30 KHz bandwidth to provide an 
image on each optical disc. Reading from the 
exposed optical discs was by monitoring the feedback 
from the same laser. The following dyes were tested 
in the video discs: 
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Example No. Dye 



12 2 , 3-dlphenyl -7-1 2- (9- J uloll - 

d 1 ny 1 ) e theny 1 ] «1 *oxo-lH-ln- 
dollsinlum txlfluoromethane- 
^ sulfonate 

. 13 2,3-biB(4-t-butylphenyl)-7- 

t2-<9-Julolldlnyl)-ethenyl]-l- 
oxo-lH-lndollsXnluiB txl- 
Cluorooethanesulfonate 
lt> 14 l»2-blB (4-t-butylphenyl)-7- 

C2-(9-julolidlnyl)-ethenyl]- 
3-oxo-3H*lndolizlnlum trl- 
fluor ome than es ul f onat e 

15 An image vafi recorded, and read on each of the 

optical dlBCB. The recording power at the discs was 
12 mV in each case. 

Example 15 ~ Production of a Red Dye in a Coating 
A solution was prepared containing 525 ng of 

20 poly (ethy lene-co-1 ,4-cyclohexylenedi - 

me thy lene -1 -me thyl -2 , 4 -benzened 1 sul f onamide ) 
(binder). 400 mg of l-methyl-4-C4-pyrldyl)pyri- 
dinium-para-toluene-sulfonate (pyridine compound) 
, and 9.980 g of 2-methoxyethanol (solvent)* The 

25 polysulfonamide binder and quaternary salt (pyridine 
compound) were dissolved in the 2-methoxyethanol by 
gentle agitation at room temperature (19^C). A 
clear lacquer solution resulted which vas coated on 
a poly (ethylene terephthalate) film support at a vet 

30 coating thicfcneBS of 0.125 mm. The coating vas 
dried by heating the material to about 24^C for 30 
minutes in a stream of air. 

A second solution was prepared by dissolving 525 
g of poly(styrene-co-butadiene) (KRO-3, which is a 

35 trade name of and available from Fhlllips Petroleum 



e 
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Coapany^ U.S.A.) » In 9»9B g of toluene with 40 ng of 
I -phenyl -2- (para-methoxy- phenyDcyclopr openone 
(photosensitive cyclopr openone compound)* Solution 
was produced by stirring at 22*C for several hours. 
5 A clear lacquer solution resulted vhlch was coated 
directly over the first layer containing the 
pyridine compound. A vet coating thickness of 
0.125 iDm was applied. The resulting coinposite 
two-layer element was dried by warming to 45*C for 
10 30 minutes. The resulting element was exposed to a 
250 watt mercury lamp for 20 seconds at a distance 
of 7.6 cm. The desired dye was produced by heating 
the element » after exposure » to 150'C for 3 seconds 
on a heated aluminum block. A brilliant red dye was 
15 formed which had a maximum absorption at 535 nm. 

Example 16 — Production of a Blue Dye in a Coating 

A coating solution was prepared by dissolv- 
ing 0.500 g of the polysulfonamide binder as 
described in Example 15 and 500 i^g of 4-azastyryl* 
20 1-methyl-pyrldinium para- toluenesulfonate (pyridine 
compoimd) in 10 g of 2n&ethoxyethanol (solvent)* 
Solution was produced by stirring at room tempera- 
ture (19®C)» A clear lacquer solution resulted 
which was coated on a poly(ethylene terephthalate) 
25 film support by means of a doctor blade to produce a 
wet coating thickness of 0.125 ma* The resulting 
coating was dried by heating the coating to about 
24^C for 30 minutes In a stream of air. 

A second solution was prepared by dissolv- 
30 Ing 25 mg of phenylanisyl cyelopropenone and 0.50 g 
of poly(styrene-co-butadiene) resin In 10.0 g of 
toluene* A clear solution which resulted upon 
stirring the mixture for 3 hours at room temperature 
(19'C) was coated directly over the first layer 
35 containing the pyridine compound. A wet coating 
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thlckness of 0.125 aa was applied by means of « 
doctor blade. The composite two-layer element was 
dried by warming the resulting coating to about 24»C 

_ for 30 minutes In a stream of air. A brilliant 

5 clear transparent film was obtained. 

The resulting element was Imagewlse exposed 
and then heated as described In Example 15. A blue 
dye was formed which had a maximum absorption at 575 
nm. 

10 Example 17 r- Production of a Green Dye in a Coating 
A coating solution was prepared by diasoW- 
Ing 0.50 g of poly(8tyrene-co-butadlene) resin and 
125 mg of 4,4*.dlpyridylethylene (pyridine compound) 
in 10.0 g of toluene (solvent). A clear solution 
15 which resulted .upon stirring at room temperature 
(19'C) was coated on a poly(ethylene tercphthalate) 
film support containing a gelatin subbing layer at a 
wet coating thickness of 0.125 mm. The resulting 
coating was dried by heating to 24'C for 30 
20 minutes. A second layer was coated over the layer 
containing the pyridine compound. This second layer 
was prepared from a coating solution produced by 
dissolving 0.50 g of poly(vinyl alcohol) in 9.50 g 
of water. The composition containing the poly- 
25 (vinyl alcohol) was coated at a wet coating thick- 
ness of 0.125 mm over the first layer. The result- 
ing composite film was dried by heating to 24*C for 
30 minutes. A top layer was prepared by coating a 
solution containing 125 mg of photosensitive 
30 phenylanlsyl cyclopropenone and 0.50 g of poly- 
(styrene-co-butadlene) dissolved in 10.0 g of 
toluene. The top layer was coated at a wet coating 
thickness of 0.125 mm. The resulting composite film 
was dried for 30 minutes at 24'C in an air stream. 
35 The composite film was imagewlse exposed for 40 
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seconds and then heated as described in Exaaple 15, 
A dye vab produced which had a maximuiB absorption In 
the infrared region of the electroaagnetic spectrum 
at 815 nm. 

Exaaple 18 — One I«yer Element 

A coating solution was prepared by dissolv- 
ing .50 g of polyCstyrene-co-butadlene) resin. 40 mg 
of o,p-dianisylcyclopropenone (photosensitive 
cyclopropenone), and 40 mg of l,2-bis(4-pyTidyl)* 
ethylene (pyridine coapound) in 10.0 g of toluene. 
The solution was coated on a poly(ethylene 
terephtbalate) film support at a wet coating 
thickness of 0.125 nm. The coating was dried by 
standing at -24*C for two hours. The resulting 
element was exposed to a 250 watt mercury lamp for 
20 seconds at a distance of 7.6 cm through a mask to 
produce a developable image in the photographic 
element. The desired dye was produced by heating 
the element, after exposure, to 150*C for 10 seconds 
on "a heated alualnum block. An Infrared dye was 
formed in the film with a maximum absorbtion at 
830 nm. 
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CLAIMS: 

1. A method of preparing an oxoindollzlne 
or an oxolndolizinlum dye compound incltidlng the 
steps of: 

1) reacting (A) a pyridine compound having 
h3rdrogen atoms on the carbon atoms ortho 
to "Oie heterocyclic nitrogen atom, with (B) 
a cydopropenone compound; and optionally 

2) reacting the resulting product from (1) with 
a color-forming compound preferably in the 
presence of an oxidant that catalyses the 
fornation of said dye coBpound . 

2. A method according to Claim 1 
characterised in that said dye conpound has the 
formula: 



R» 



vherein: 



R* And R* Are individually alkyl 
containing 1 to 18 carbon atonal aryl 
containing 6 to 20 carbon atoaa; or 
polystyryl having appended Indoliaine or 
indolixiniuxB groupa or combinations thereof; 

R* is a divalent group vhlch. with the 
indolizinone' iDucleu8» completes en organic 
chromophore ; 

R* is hydrogen; alkyl containing 1 to 
16 carbon atoms; cyano; acyl containing 2 
to 20 carbon atoms; carboalkoxy containing 
2 to 18 carbon atoms; aminocarbonyl 
containing from 1 to 18 carbon atoms; 



m 
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aeyloxy containing 2 to 18 carbon atoaas 

broolne or chlorine; and 

R* Is hydrogen; chlorine; broaine or 
allqrl containing 1 to 18 carbon atoms; 
dye coopound Is prepared by 

reacting CA) a pyridine compound having the 
formula: 

«!• I *ia 

V 

with (B) m cyelopropenone compound 
represented by the formula: 

O 

II 

wherein 

R^^ 16 hydrogen; elkyl containing 1 to 18 
carbon atoms; cyano; acyl containing 2 to 
20 carbon atoms; carboalkoxy containing 2 
to 18 carbon atoms; aminocarbonyl 
containing 1 to 18 carbon atoms; acyloxy 
containing 2 to 18 carbon atoms; bromine or 

chlorine; 
12 

R is hydrogen; alkyl containing 1 to 
18 carbon atoms; cyano; acyl containing 2 
to 20 carbon atoms; benzyl; or pyrldyl; 
R is hydrogen; chlorine; bromine or 

«^<>»t*Jn*n8 1 to 18 carbon atoms; and 
R and r'^^ Individually aryl 
containing 6 to 20 carbon atoms* aralkenyl 
containing 6 to 20 carbon atoms; alkyl 
containing I to 18 carbon atoms; or R** 
and R together represent the cazbon 
atoms necessary to complete a 7* or 



which 
1) 
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8-tteinber cyclic structun; and optionally 
2) reacting the resulting product from (1) 

with a color^f onoing compound preferably in the 

presence of an oxidant that catalyzes the formation 

of said dye, 

3* A method according to Claim 1 

characterized in that said dye compound has the formula: 




wherein 

an anion; 
and are individually alkyl 
containing 1 to IB carbon atoms; aryl 
containing 6 Co 20 carbon atoms; or 
polystyryl having appended indoliaine or 
Indolieinium groups or combinations thereof; 

R* is a monovalent group «hieh» with 
the indolizinium nucleus » completes an 
organic chrosophorc; 

R* is hydrogen; alkyl containing 1 to 
18 carbon atoms; cyano; acyl containing 2 
to 20 carbon atoms; carboalkoxy containing 
2 to 18 carbon atoms; aminocarbonyl 
containing 1 to 18 carbon atoms; acyloxy 
containing 2 to 18 carbon atoms; bromine; 
or chlorine; and 

R** is hydrogen; chlorine; bromine; or. 
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allqrl containing 1 Co 18 carbon ateas; 
which dye compound is prepared by 
1) reacting (A) a pyridine coapound having the 

formula: 

vith (B) a cyclopropenone compound represented 
by the formula: 

O 

II 

wherein: 

R^' is hydrogen; alkyl containing 1 to IB 
carbon atoas; cyano; aeyl containing 2 to 20 
carbon atons; carboalkoxy containing 2 to IB 
carbon atoms; aminocarbonyl containing 1 to IB 
carbon atoms; acyloxy containing 2 to IB carbon 
atoms; bromine or chlorine; 

R^* is hydrogen; alkyl containing 1 to 18 
carbon atons; cyano; acyl containing 2 to 20 
carbon atoms; benzyl; or pyridyl; 

R'* is hydrogen; chlorine; bromine or allqfl 
containing 1 to IB carbon atoms; and 

R** and R" are individually aryl contain* 
ing 6 to 20 carbon atoms; aralkenyl containing 6 
to 20 carbon atoms ; alkyl containing 1 to IB 
carbon atoms; -or R and R^^ together 
represent the carbon atoms necessary to complete 
a 7* or B-member cyclic atructure; optionally 
2) reacting the resulting product from (1) vith a 
color-forming compound preferably in the presence of an 
oxidant that catalyzes the formation of said dye; 
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the anion X^belng provided by the oxidant or color- 
forming compound (if used) or othemrlse. 

A. A dye compound having the formula: 

»• 



vhereln 

1 2 

R and are Individually alkyl 
containing 1 to 18 carbon atona; aryl contalnlns * 
to 20 carbon atoms; or polyatyryl having appended 
Indollzlne or indollslnlum groups or combintalons 
thereof; 

R^ is a divalent group which, with the 
indolisinone nucleus, coopletes an organic 
chrooophore; 

R* Is hydrogen; alkyl containing 1 to 18 
carbon atoms; cyano; acyl containing 2 to 
20 carbon atoms; carboalkoxy containis^ 2 
to 18 carbon atoms; amlnocarbonyl 
containing 1 to 18 carbon atoms; acyloxy 
containing 2 to 18 carbon atoms; bromine or 
chlorine; and 

r' is hydrogen; chlorine; bromine or 
alkyl containing 1 to 18 carbon atoms. 
A dye compound having the formula: 



(II) 



vhereln 



20 
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An anion; 
and are Individually alkyl 
containing 1 to IB carbon atoms; aryl 
containing 6 to 20 carbon atoms; or 
5 polystyryl having appended IndollKine or 

indollziniun groups or combinations thereof; 

R^ is a monovalent group vhlcht with 
the Indolizinium nucleus » completes mn 
organic chromophore; 
3.0 R^ is hydrogen; all^l containing 1 to 

18 carbon atoms; cyano^ acyl containing 2 
to 20 carbon atoms; carboalfcoxy containing 
2 to IB carbon atoms; amlnocarbonyl 
containing 1 to IB carbon atoms; acyloxy 
15 containing 2 to 18 carbon atoms; bromine or 

chlorine; and 

R^^ is hydrogen; chlorine; bromine; or 



alkyl containing 1 to 18 carbon atoms* 
6. A dye compound having the formula; 



0 O 
J ©r 5 



V V U V 



wherein: 



CO 

30 R is hydrogen; allqfl containing X to 

18 carbon atoms; cyano; acyl containing 2 
to 20 carbon atoms; carboalkoxy containing 
2 to 18 carbon atoms; amlnocarbonyl 
containing 1 to 18 carbon atoms; acyloxy 

35 containing 2 to 16 carbon atoms; bromine; 

or chlorine; 
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R^' is hydrogen; chlorine; bromine; or 
alkyl containing 1 to 18 carbon atoms; 

and R^^ are Individually alkyl 
containing 1 to 18, preferably 1 to 10 

5 carbon atoms; or aryl containing 6 to 20 

carbon atoms; 

R^^ and R^^ are Individually 
hydrogen; alkyl containing 1 to 22 carbon 
atoms, aryl containing 6 to 20 carbon 

10 atoms; amino; carboxamldo; aulfonaaldo; 

sulfamyl; carbamyl; halogen; alkoxy 
containing 1 to 18 carbon atoms; or R^^ 
and R'*' taken together represent the 
atoms necessary to complete a benzo group; 

15 and 

R^* and R^^ are Individually 
hydrogen; hydroxy; alkyl containing 1 to 22 
carbon atoms; aryl containing 6 to 20 
carbon atoms; amino; carboxamldo; 

20 sulfonamldo; sulfamyl; carbamyl; halogen; 

or alkoxy containing 1 to 18 carbon atoms* 
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